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■DMOS 



thU ■nasi oobUh Cha logic dltjr^a Mi dMtlikiOO of 
opamtoaa for th* FLATD IV atudAnt covolnal. Aloo Inctodod are 
GiKlog 41«|TWi# ifhlch dopicc mmeh «od« of camitMLl optcacioa. 

A blofik dUtVM dMor^tloo and lo$le tiabol daHvlptl«D pn- 
aaU iatMl^ ■Usafl iiWirta'riftfMi 

^^^^^^^^^^^ ^^^^^^^^ ^^^^^t^^^^^^^B^n^^^^a ^^^^^^w^^^^^^^^^^^fI ^^^^^^^^^^^^a*^^^^^^^^^^^^^^* 

lABladftd to aU til MfatUi^ Owr fiMtal. 

tfw tantfaal fcijlwrtig attW Mibft SIX. 'HmM dhW»M 



Su VL&ro Andul is dMigMd to fit on > atnidnd 30" duk 
Cdp vtth Le7Bec cottucckI mdA plBc«d aBAliiBC Clw FroDC, At leaac 
2 Inches clearance at tbe back !■ requlrwl £dt the tlav o£ ufhauat 
air. The condul oparadog •ovlnmacaE la for roca t— p ara tura 

IMTOT REQUIREHSITS 
PactTlcal 

Tbfi tencLiial nqolrav alactrtcal 1a put powar of 115 VAC, 

S0*60 5AMcla«> ft powax cord la Includad with aaoh tanlnal. 



ibttniMtt^ po*^ .&k4|nltw| to opmU tha allda projactor. 
Aaounft r^^ilO^A In Ehn>v^ 3/a Q.O. v 

1/4 I,D, m tobiiv (]'V84-2). Aa dlaftn balov llluatrataa dia 
piMiiMMtle conDectoT Bating aaaHbly coonKtlon CO thm taninal. Hie 
tesBinal !■ shipped vith the Bating aiasbly conaiiting d£ Nut, 
Grab Ring, Tobe Sup port, Spacar and O-rlog ae r a wa d into the faaola 

Mm^toE ii»t»^ pmstamm-*^-'^* ti» cab« mftiaxm ^iif^ 
W ^t«ud ilM «fi4 tlLVi ^ ]fcd=^ 1^ 

i^pBbaz ud 0-#tng AKo plMd, Ovm: tiiikidk^in ^ orto ^ o^Untd^ 
tlfla^^ADML^ ■■■irfljl Mgr now. W :^asi*^ ^DCo aagt tanttnal uatog 

COBnactOt: tb« eomaccor and fitting tx^ maaafa^tmA ^ 



O-niNG (6 Oft) 



TUBE SUPPOflTlPSrS^) 



GWe RING(6 6A) 



NUT. FEMALE CONNEClTO 




Tue«vG[PvSft-z) 



HalfthC: 

HldHi: 

Depth (vlch Ke7boa)rd): 
Wei^t: 



22 Inchaa 

LS Inchaa 

30 inchaa 
130 poonda 
llSVt fiO Ha, M 

101 to flOX 
ralativa hialdtCy 




(siz « »^>ooo 

polnA: lilBawc< i nuNida 

2040 I/8-lnch cbaractsr^ 

Up to 4Z30 inches d£ TOClam 

(.033 Inch grid). 

>600 incfaw/aecond gnq^tdea. 
Until ecaaed. 



Fiili Scraan fclk 

400 us. 

Panel Aaaaad^y Toc^idfg $^-cmfc«lii«4 X-Y Dacode and Brim t^vmctt^v 

SiMMd: BMUdovi iMagA •clGASg «£tl|lix .3 

aacond 

LDCIC EtECnOtflCS: Input/Output interface (20 bits/vonl, 60 votda/accood) 

Character genarator 180 char/second 
Una ganaratOT 60 llnaa/aocond 

2» Qmwmtm mmary 128 tM dod l2ft Al^rohlg 



KETSET BCNDKUP 

Tlia kcyict corm«cC» Co Ch* front of the tfrminal through a flex- 
Ibis c«bl» AppToxivltttly 2-1/2 fmat long. The coonector uy lockvd 

of tin eomiKtor. 1fi« flndbU IhB V«il^'?arid«tr t^tm^ &tiaititi 

if it !■ dailrablfl to placa^ k«y«C( MgAisBi Cf» ftoftt of UtVliMlt 

DATA IIIFOT (OUT?nT) 

Data input (output) fran (to) the computer or cnnmirilc'tlons 
natlfftlt IM at thB Serial Data conaector, Thla connector la lo- 

vat<td «n Oit raar of th« tarminal and i« identified by tha narklnf 

"WMff*, U« OOWlWtt? i« * * ^ »^ W^ffiP furtiiii CpntME 

fralft contact 1^33. 

If tiba pnjacbM limp Im tattft^lA., Hik^i* £> 1^ w pa vt ag <tta» t<ftp^ 
covar popa off by ganCly TifdA^ a^ front «nd[/or vaar. Hw l^p 

£■ located tiia cantar of tha #aIaggor ■whartt ^kra ibould 

be takta not to gat finfar printa on the ioaer portion of th« iKp aa 
tbia afaorttn* operating Itfc, The lamp can fa# replaced by flrat lift- 
ing the rttaintng tpring lever located Co che aide of the lanp holdetf 
aaBOBbl/i Raplaca vich ataodard laop t7pe EEF, GeneEai Electric. 



Wiaci jII Input^oucpuL conndc t ions And ether condilinu descrilted 
«bOvn have been aadtfied the teminal it ready for tura-DTf. T^a pw>r 
oft nmctt 1^ W th^: Xmvk uotler th«.;&ont lai^av c'ha 

awttch ia aecuaced, the projector lamp may or may not turn-on. If it 
turns on It will g& out within 5 seconds when the terminal i^eneratcs 
"auto reset". The "auto reset" signal initlallzen all Ccrmlnil 
circuitry. (On Cemtnals with aerial nuinbera Leaa than 262 Che claar 
avltch wat ba depr«aied ta lB4^*lia» ^jt t«nnt9ai - > 

vlU ll^c. the borders cAn be t^ep^ a( the edfta rf thit 4*4pliiy area 
altbau^ Eh*y ua pariMly wsked by th« ft^^t panal atfuccmra. 



t£ jtifiMGl^t--^^ Co not turn on e^^in t9t ac 

Iwt JQ tecon^ u aiis nay teage bi^ voitaga 
eifCuttcy lAlch drive the borders. 



A check ahould be roade to verify Che funs are running. Thta 
nay be done by placiDg a hand at the rear of terminal to detect air 
flW. A f ^ ^ l^^S^a^ lEWtotr ^ top cOVck en coot tbt alida 

■(4«!tdv im^ ^ £l^^ ffd hf! chMked \>y opening th« f Un 

asctan door located on.^ app^r fjrttet panel or by tcauvlnt ^e tep 
cover* 



FILM LOADIK 

HlcroEiche Ella atripa uaed In cfa* allde aelactor are loadod 
by opeoing the access door nsntiDnad above, Openifig the door caoBBii 

At*ti^jM^>. -TTie ttha sErip la tn«arc*d to tha plwtlc bolder and tto 
loeatinft holes arc placed over the locating rodi. When the door !■ 
closed, the filiD carriage returns to ita previous index location. 
This location Is randomly detecaiiied vhen power ii first applied to 
Che terminal, t har eaf ta r. It la detaMtnad hjf ta^a^ data ttm Ht^' 
Qontzvlier la tiaed to mrdaa dw tamtoal. 

The maia conml inc^ffa^ EAir t«cii^ U «li«<ii4b 1^ 
set uhlch trmsmlEs data so thtt cMMpom. Tuo fmat pan^ pirlMMa 
and an indicator are also pnvtjU4, tb«l* fiBodou aca daacvibad 
in atd»e<pieiit paragnvha. 
Clear Bwitdi 

Hw tAitc ozijt A^iicli ii * liabiiitnty •^tl»'y^#, dwiay-aiw 

type nttch naed fior^ lrittaHrt<m ^.iaEBln^ a^aart>« ^ ^Abon'* 

also torn off dia projector laup if it is on. 

Error Indicator 

When the terminal detects a parity error on input dace. It enters 
Che "Abort" node and Eurua on the red ERXDit indicator. Hie indicatnr 

T€imt!m m mt mificii »^ it l« cUired by an apptbpriete input 

i^^rd fraoi the computer or by Bctuacion of che ERROft switch. 
Erw Sgjcch 

ma red BUtOt nltch ia ■ momentary single-pole, aingle throv 
typ* avltcb, AcoutloD of Che ami avttch clean tba mm noda. 



3 



^i%M&mt^aKifiikt9y&m.W^ flte^^tikaid raits ta l^hm 
tmla»1, *tkM ttttdmMl b drtl^Wl to pracau 21 bit wnSa ^li^ 
arrlTt ■•risllr at a rota of up to 60 uord* per lecond or 1260 biti 
par BMOOd. Hw camtwil tnoMlta 12 bit ttordi bdck co the coapu- 
tn. Botfa liQMt sad output wnd foaata an daacrlbad l«tar. 




UOBlaal la i!«dinail to Opa^ata «d toLcc tataphena 
eirenlCa uaiat fraquanc? aliLf t kajad (TflK) aodnlatad aitDala. A« 
daaodulatoT aactioa of dia ■oii<i raeovan tha data. £roB tha tSK 
■ifiial and aoppliea It aa a digital algnal to the ceVKtiui. ftm 
■odulator aactton of the aodc« convarta the out-soing digital aliii^ 
IMO A FSK «lcaal for tranvElaalAi <rwv Calaphona circuits. 

tfaKfif irMl«iai« d£aiici«d fbt ttM viGh foil ifoplba (4 idra> olreotGa 
of Bp Cb 5 Bllaa ta langth. Tb* 201 ■cdia ia for vaa «pt 

IWif-iiVlax (2 vtrc) drctati aoch aa tha dixacc dial <DDD) Wl^ihm 
MMtfc or dadluEed (ichHlula 4> clrcultB. Kocfa Of tlwaa iitfMii ia 
daacrlbad lo detail later Id thla ■anoal* 



StRUL IVnrt MBISTBK (SI&) 

um*M to tbU ni^stvr, tmifttft cMM^ U •isoaod t» btfttn 



DATA UGISm (D> 

Ihla 20 bit r««i»ter !■ cbe Bain diitrlbutloo center oE tha 
taxHlnalr TafHliial cootrol traoafara ao locottiiig word tnm tha SIR 

togimn in die teislwl or M utmoi^ it^v^tm^ iwaa^^ to th« 
toEKlaal. 



Mm ncisnt oq 

Vm * hit U JemUmKt 0tm^ m ^ ^ 

■ioiiaffi^ at llii litfiBitiM aiirii ttli Mtf«tit 'M^S^Uff' i!ft»DVi«a- 
tliV^te^ Utt^^ttfaiil M ttMi yrt U ttwdtctewa. &r llba plaw 




liUa 9 Alt «isl^«t ^p«elfteB th6 horUontal addtuiei of 

InfoTBatton on l^a plaama panel. 

T EEGISTEH 

Thla raglatar apaclElea che vertical addraaaaa of inforttation 

on cba plMa fffotl. Miraaa x A, T - 0 la iQOUad at Oa lomv 
IcEt cttmar- of tb* pndl. 

HBHDfOr ADDBESS UGISTBK (HUt) 

Tha 11 bit KAR Buppllaa choraccer addraai Information ta tko 
cbaractar ganarator. 

Hie obtl^t^ i^MtMtofttfr -Mn^^ Al^'.^ 4^^t^ 

coataiBa Oa points for pldtt£i« 64 f^axiiemJI^ Iwa ^ MMMSttft^ 
are raad-ool? HMorioa (KM) and tao ara ihlft ragtatar — ww*l aa 
(fiSf), Tha SBH BMortaa arc loaded by the coi^tar'vldi apacial 
eharoctar or graphical data aa raqulrad A* tsndoai lunnr* Char< 
actera b* plotted Eraa aoy paaOTy at a rftta of ISO par ncond* 
Tin c^actov f«M^.t»r M iaKralbed £ft.Kr« dattU Ijiter. 

Uie 1^ gaootiatoir ««ttU^ tq^tataca la^ oircalta for 
plotting Ilnaa os tha plavaa panel. Linea of nurr Inni'b ■■QT ^ 
dran at a rata of up to 60 linea par ucond. ^ha line ganar^cor 
ia described in Kire detail later, 

ECHO RECISTEE 

Ihe Echo ragiJtar ii a 7 bit reelatBT which can be loaded by 
tha: <4Hipiiliar and £f« oonfceata traosodtted bacV to the covputar 
Cechded) au tout leal ly, 

VDRD CODKT REGISTER (WC) 

The 7 bit tfC ra^iater ■aintalna a record of the nt^Aar of doo' 
am «0>4> ;r4>ewtT9A I17 tM j^Q^dsaa, Each tlM a non-VprnOBdi -tf 
rk&rlMfiijF ^ Utvbua tha aC la iiicr«Mntad by 1, WiA ^^^f^ 
of a vord viOt a pariCr error, the tradAal rtmmlt* tin sontiiAO 
of tha WC to the cosputar aod entara the illOKT Mda b]r ^fmtSa^ 



mi mtf^ woi^ ^ m^MX -^^e^imiii to «o^t «gr 
incondnt words ezcept for a UM UwtfUo£ioiu it^ad^ Of Ebo oonl 
vill clear the ABOET aodc mad ratnm the tUHtflll U» vOwmX ofomtloa. 

5EIIAL oumrr ibgisies (sor) 
ini^tttiil aod 

btn th* la mftod into Ota ap fa^ o W P ■ aottot pt tho ante Odd 
tra&aOtttod to^ »ia na^Ctar, 

AUmiAR EQOIFKBHT 

Three 15 bit output channala and two 3 bit ii^c chaonala ara 
provided to patBLtt u^utar cootroltad oparotlmof oqotfoenc «x- 

Obft^ btttpnt. gteriWoT to iiMd to optf^ttto la vaoiiiM aeeoaa atlda 
aal actor ahicb projecta alidaa on the rear of tha pliw jijginl . 

A aecood oatpnt channel le naad to operate an aodlO caapcMigs. 
Dnit which can plvjr l>ack a prorecotdad Maaaga to the pwrtngl 

Optra tor. 

The third ot^pnt dunoat U fot b» of othac ■yili wa it t. aa do- 

alred. 

Ono iii^t ehmv^ lt- .v^-iMM^ ^ J^tOi^ IhU io on 

optiffuil .^tloat liEpbt oKm^ tb ^ £r««t of ^ tnadaal. 

Widi this devloo the t ana tna ^ operator mar anbn data about objecta 
on tha plava peoel ttBttlj pointing, vtth his finger at tlia ohjacti* 

Ttm ronaistng lopnt rhann>T ia fra« to be saad by odw equip* 
■ant roqnlrffd. 




SIR 











{ 



Audig 

tjNf 




1 « 1 










1 





Input Olonntt 




Ilia dAtA to be proceBS«d by th« tcnalnat conBlstB of 21 bit 
VOrd# with tb* foruc sbovn in Ftsurt 1, BlC 20, the mefEAge atart 
Ut| U Mwqn « "one". Thli bit t> uwritr to ^li.nddm. 
It il cMnd trtm th* by tba moiitmitmtin* ^ ^ti^ ttq^tid 
to tiM tmrinil and A rcvult la not riunm In my oJf tim WDrd Eoruta. 



20 n n CM QQ 



1 c 



DATA 



mm -m^m-m - ^ 



umtM l Iiei4* (c * D) InatractioM owl to utrtltah c«t- 
in fi«»r# 2. 



, tt ii 17 » g 0* 00 

DATA 

PlfUTt 2. 
BLta 01-15 D«s 

Blta M - 18 DMtlastlm o± dau vLcbMl 



» W IT BS 01 00 




0 » 001 0^ UQW WU^ 



0 0 



n ft g 
0 i]i 




07 oe 01 



01 00 




MDDC wfn) P 



^ addition. If bit 14 (HC) is a "1" 1^ Camt ic^egimtta^ vOl bk 
loaded vtch biti 07-13, Receipt of an UM Inatructlon *Alle the 
terminal li in Che ABORT node will lo4d the Word Count reglater but 
vlll not altat tha Node reBlscer, Bit 13 li uaod to actuate cr In- 
hibit anternal devlcea attached to the tarolnal. Receipt of an IM 
Inatnctlon vith bit 15-1 vlll inhibit all input* froa external 
dvrlcaif Ihftaa davlcaa uUl raualn inhlbltad until racalpt of an 
urn ivatnction vlth hit 15 - D. 



D - OlD one) LOAD CO-ORDDIATE 
19 J6 17 16 15 II 10 09 



01.00 




Thia Inatniecion toada the X ragiatar (bit 10 - 0} or tiia T 



D - Oil (LDE) LOAD ECHO 
19 16 17 16 t5 



08 07 



g 00 




lUf toatnccioD Ibada i;ha 
bm .Ol-O?. Thia voTd ta thea 
canter. 



ra^^Car (SOS) VUh 
hack ta tha coa^toT 



Uiiii tU^ym )B^^,^-^» A:it M>^ tuit «atd ^pac^cW tSM 
aVBit ?Bt(riCi** «d*«* tir ha «paa £iM»t A tibdft 2 aiMIMrlin. 



D - 101 (SSL) UW aUDB 

I9I8I7I60 iinoeoe 



05 04 



noo 



0 t 0 1 




L S 



Thla InatnKtt«n la naad to opatata ifca al^ rt»ia«ar* 'UlOt 
01-08 aalacc ona of S58 iILdaa for diaplay os tba plawa panal. Sit 
09 GonCTol* the prnjactnr ahuttar. For noraal gt<ararinn dila bit la 
alaara "0", Bncver, if tbla bit la a "1", tiia Aottar wtU ba cloaod 
and raaaln cloaed until receipt of a load allde 1 iMtuil atA Ut 09 « 

Bit 10 controla the projactot Laap. Hie laap will ha 
DO if bit 10 ia a "1" and off if bit 10 la a °0". 



D - 110 (AUD) LOAD mm 
19 18 17 16 19 



or QO 




t«D of diaaa 



itaatoaCtlon iia aaad' to Cdvttol 
I3ba napoiwa ante raqviTaa 

.ftp|Mt»£«A, Thm foxpata pf aacfa of 
balow. 



raapooaa unit, 
inatmctiaaa par audio 
ta daacTthad 



15 14 13 12 
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09 01 


1 1 E |p| 


TRACK 




SECTOR 



RRST 
AUDIO 



nu u - u 



0 0' 



BtU « 14 
Btc 15 



06 * 12 (J< IZB O'ViBlU. 
Of tiro S-BMttmiiMi^\ 



IN 



Specify Ittsfftli of Mt!e«MMi« in 
Audio irutructton* 



MUIE 0 



BiC 01 



W/E, 
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Bit! 02 - D3 
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Ok -^QS 



Figure 3. 



Screen ComnAnd, If thtm bit 
la B "1", the entire diepl«y 
p«nel X9 •roaitd at thn 

^ Mod* Vbrd 1> load«4 li^o 
u fotlova: 



D • 


til (EXT) LOAD CXTEBKAL CBtfim 






19 


18 IT fo a 


01 


00 


0 


1 1 1 1 EXTERNAL DATA 


P 



Hill InstTucclon cruuferB bite 01 - 15 to any equiptHUit Atcach- 

T«F tWEb iBWft ''0^ tunlTul operation there is an aaAociatcd Vd« 
mrd iiliich dlract* taVMiiul procaevliig of inccnlng lUtA. One* 
pieced In mbj ^nn sods tb« t^iwlnal rcwiu la. Uwc Mod* nqtil n- 
ceipt of a ncv LZH. tlkltnietiOB, Hw ■dOa iford finMt i> Awt ta 
Plgim I. 



19 IB 10 pg Oj 00 

'I " I ' I'] 

Hodez.d £jr A pcrlnE ptottlBB BO>dc; Each madm 0 data tt^td Ipeci- 
fiai addrcaa.of * point cm the panel t9 b« vTlctan or: ttrH*4< 
lha bit in Oiftmode Bm?d dctamiMS vhlch flparatlod ia porfonwl. 

HDDE 1 

}^ m jO M 01 00 

'I I -^^ IH 

Hodt 1 la a line drouing attfU, ^Acb AltM wmd apKlf Ut ^ 
tenptoAl coardinatefl of a lLn«t. Cfa* bcts^B of lAlc^ f| MitaliMd la 
tk* X a«d T ra^iatera. 

b7 ttem of tfwMC Willi Blifcottt ndc^ fimiM* a. 



19 m 17 16 01 09 

^ MEMORY DATA WOftP 



Hode 2 ia a load candnal mboit nodai. Each ooda 2 data «ord 

ixmi^ t^m^im^^^^'^i^ ««pnQr t^titt ooik 

t^ pit i^, l!&,-JiM^:#!^#lM^ 1^ tarblnal. After 

d^ &illllll^ jt^ ^ttt^ i^^^l^^ lncr«Mntad by U 

Iffitia^ dA)t:« ^ Btorad aaquBnttalt; in Bwry by tranamitting 
mil; flodt Z d«t« vorda, Th« cocttenti of the KAfi say be changad at 
any tlMt vtM the LDA iDstructlon. 

tVm vhon displayed on the panel , appear* aa a vertical 

feaXtv.id.4» Ifit. ^ lie a»« ItttMft «d ^ III At tiw top. £L^t of 
HiMfr «ot^ vtmped^'ConomtM Addrevaet imprlu <m c^mwccc 



NODE 3 



t9 


18 


P3 


12 


07 


Ofi 01 00 


1 


CHART 


CHAR 2 


CHAR 3 |p 1 



Hada 3 in « chaTj^t»r plettiti« aode. Itae data vbrda In tbla 
a^de contain three 6 hit character codes. Four £4 cheractet Hvrlca 
Are proifldcd in the tavalnal. Hcnortei and are read-only 
BCfDoriea (BOH) «hich conteln the charactan ■hown tn Table I. Hom- 
ortea and arc ahift regiater menttrlBB (SRH), eae|l .TugntaitttrqE^ 
S12 X 16 bit uonU, the contenta of vhlch era loadad tflAM^tt,?; 
Ihe contents of B Eonaecutive addraaaca arc dlapl^ad A» ffft^ 

All ttMtmtt ttm M^ma n^ m dlw^ unctllad. 
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CAcvbcicr front 
ROM 



Charictvr VTlt«/«raa* 1a ccmtrollvd by cli« vrltfl/«rM« blt« In 
Ch« nodi vord. If W/E^ • 1, clUTActa» art vrlcttti: if U/C^ - 0 
ctiarftet«r» Are aruad , IE V/C^ ■ 0, Um backgroxind or oonullj un- 

f IIM pocCioa of dutTKtn mtTi> •mill bp naiMd, U W/B^ - t 
tlu bsekgnvod 11— i»a vwkttvnd. 

GOmn. OUIACTDS 

Hu "tnoOTCf" coda (77) t* aaed to foln ucua to 12 control 
eh>rACC«ri vfiith arft used to control dliplay format In Tied* 3 c)p«Ta<- 

tlOQI. 

Upon ncvLpc of m 77 code, tha tarKliiAl incarpraCi tb« oakt 

clun»ct«r corf^ ju ■ «4iocRil clwnccor tuhu duo ■ mMt^ addvoiB. 
Pollovlm naotttini of control tb^tMctwt noimL H04« 3 opantiooa 
•r« rvMMd. A itMCriptlon of **ch cMtral ivnctlDa Ij Biv«n MW* 

tntcom <7T) 

llila coda Inaciucta the Ecnlnal to obey tha naict chATactar 
addraia a control EuucClon. IC aevaral uncover codai art acut In 
aaquanca, th€ fine dan-uncovar coda wlU ba traacad u tha control 
ehWKtor. 

BACKSPACE (ID> 

Thti characttr dacrcaau by II tha panel t addraaa, l.a., oovaa 
ona charactar poaitlon to tha lafc. A bockapaca ovar a dlaptaj 
chATUitar doaa not ar«aa cba character. 



M (II) 

Ihia charactar lacTa4a«a by I tha pMl » aMflMf* Itfl.. ■em 
one charactar poaltlon Co tha rifhCT A tab 0nw ■ iU^lffpal dW?- 
actor dofta not oraao tha chArocc«r< 

LlHl TIED (ID 

Thia charactar dacraAaaa by t4 tiM y MUMf* 

dovn ona character poiltioo, A Itnfl ted BTCT « At^dAfod fdm«et«K 
doaa not araae the charactar. 

mnCAL TAB (13) 

Ala dwMttr iAcruMa by U dM p«Ml y flddraat. i.e.. aovoa 
da«« not aru« dM dumctwr. 
Fom mo (ib> 

TUa charactar aata cha paoal addraaa to tfca uppar laft conar 

(« - 0, y - 'W). HOa U tfw Unt amatcr poalUan op A* 
llaaof Hw4l^l«9. Ma di^I^od dm ta MaMl U lUa vpmfctM, 

Ginuin ntBiiit 

Aia diaraccar claora (aata to 0) tba paoal « addraaa md ia- 
craaaaa by 16 and y addreaa. Tha acraan addraaa la thua aat to dM 
flrit character poaltion on tha llna fjHadlataly baloM cha pnatnt 
tiaa. Vo dlaplayad data li araaad la tbta oparatlan, 

niia diara^pr bM#<aaAaa tba paoal y addraaa by All char*- 
actarl taieaiwl fi>tlp#t«)a tlUa co4« appoar aa ihown in Flgura 5. 
thla aalactloD Bay lia raaovad by a aiibaarlpt (17) coda. Ho data t« 
ataaad la a siAaerfpE oDttation. 




rtturv 5. 

suBscBirr (17) 

Tht* ch«ruter d«creu» by 5 th« pvxBl y Addreii, All Ehar- 
act«r« rvcelvvd eolloviuA thti coda appttr u ahno In FlBure 6. 

1^ nqMttitifftpC cod* mmy b« uisd to nam UOa ft«lactton. Ho 




m£CTI^ {ZO] 

Tttl« cod« aalicci char«ct«r BMttDtr Q< All vuccccdtna chuactara 
will ^ rmd tram BMOCy until fc^tpt ot a diC£arna« wwf7 

tbla floda aalaeta characttr Maory 1. All aucca^lfli filumcttri 
vtll l»» £m» £hli UBory until rapalf t «f a dil£*nnt ii— 117 

¥tll b« Taa4 twig thi J wiibty natll i«c«^t «r « f afttnt mmnrj 
«ia«ct coda. 

SELECT (23) 

TTilv ctKj« aclacti character uamery 3. All luccaadlnf charaettra 
will hm raad fnm thla w^orj ontU rscalpt of a dUEannt Baaory 
aaloat codii. 



CIBCDrt DtSCRIPnOlf 

Tha logic circuits u««d tn Gh< PLAID IT Cemln*! ore InpltunCad 

ufling ■t«ad«rd trsaaisCoT-truMlB tor- logic (TIL) IrttegratAd clrcuiti. 
«nd ■ loBtNl "m^" M v«ltac« of ^fOB 0 ^ mlpt, 

SlgMl Unas on Cb* loclc dl«cff«n «ce pnnided vltb a l«b<l 
chat ldoDti£l«s, oFtoo In a vboruatd fon, the fuDcticm which cha 
algfWl porfonu. I£ tlw logical "ooa" itata of Uie signal psrfoiu 
tba labalad «ctiU». tha labat a^aara aa, for enpU, CLEU X; vhlla 
If tHa lActoa iwrfnni aeESvi^ ti^ iab«i sppMtn 

rod eircaic provldaa a lofloAl "saro" output If ad ontjr It 
All of til» iopats ara a logical "ona". If ona or BOTe of xha i^iputa 
iv ■ loflcal "E^ro", Cbc oucput will ba a logical "one". JUBD circuit* 
My luwa fraa tmo to sighC iaputa. Hm a j^o l for a UMD 

iitnHtt ^ ■Mm i* 7.: ma ir f« ayitol «hliA 

tttVMit pitit«M BwmiM tfM tttxmO^iJii^^ ^ Mit k 
apocify pio mMbara oa tha I nCt y twl Citeolt pad»ftB^ ThiM labal- 
log «chH appliaa aa wall to drt otim Ic^le aleMnts to ta dass^ad 
in tha following pazagraplia. 




Flgura J, HAB) Sj^I 

tbfl IKIft civcolt providai a logical "xaro" output if ona or aora 
aiB ^ 9 l^flca^ '!qd«". If all of the lapuCB are a logical 

.dM "ona", NDR clrcuita used in chla 

tn^a^ IIM t3RO UQH^.. Iha llOR ajBbol iB ahwu la Flgura 8. 




LOGIC miGAois 



TSVERXER 

The Invartar provldaa an output that 1» a logical Inversion of 
ici input. Iha Invartar ayoibol i^ ■howii In Flgura 9, TUND and SDIt 
circuit* My ^ iDvartBCa }ry eonnacting. all o£ tha 



Figure 9. Innrtar Sjatttl 
Inputa togathar. Exavplca oE dieaa circuits ara shovn in Figure 10, 





Pigun 10. WVa «m oMd aa |BV#tt«n 

HIKED " OR 

OfM «0ltaefcor m cixcoita wiqr h^ iMtadiiM jitt^toMttM 

aa » Ni^-*^ « ■%lxa4-«d^ drcoic. An WMpl* of tBCl^ a o£r- 
coic^ 1(1 AMI la flguca U. Ibe iMtput of tUa oUreuft vitt. ha a 

♦5 



A- 
B 



E> 




OuUM 



Figure U. Virad-Ot 




'-aiin^ if j^.f^ ^tm^ t« t*^: 
If A and B ara both "onai", o£ If C, D and K ttM j£Ll "omUl^M if 
F and G are both "ones" or If H la a "ona", tS» tuOpat vUI hO 4 
"aero", the output of this circuit will a *^m" if or ma 
of th* lupDta to aach circuic la a garo, 

EUUJSlVt n 

Ifaa mXDSIVE Oft slrcolE ptOVldtfl g ^D^cAt ^^am"* OOCp«C if 
both of the inputa are logical "^Daa** er IwUi m logical "aaiDB^. 
If the Inputs are not of die a^a logical atata, tba ontpot will be 
a logical "ona". Hu bt^k>1 for die EXCLDSIVE OS circuit 1* ahoan 
in Figure IZ. Ifae EICUfSXVE 01 circuit haa the p i upattj that tf 
ona input Li held at a logical "aero", tha output will alvara be 



A. 



Figure 12, DCCUfStVZ Oft S^fsfiol 
logicallr espial to t±m other inpat, lAille if one inpttt la held at a 

l«tU«l "one", tiia on«piA «iU atttiQ>A be tlw losAjc^ ioMWioa of cha 



FtiF rt^ 

Iho flip flop fimctloaa aa a 
states designated es sec end d 

ii GOopoied of tw MAffi) circuita 
flop la set when ae A outpnt it 



storage device which haa two steble 

The Boet basic type of flip flop 
s shown in Figure 13. Ihls flip 
Hooe" and the D output ia a 




th* B oacput is a «o(m*^ iha Hip flop La oec cfaft tHUSanrrmtuit. af 
tb« CLB tapuc. 

Ihs LftMh flip flopi ibovn in Figure 14| Lh nusC aften used in 
•torogft r«KlsCnflt Ihla flip flop i« aec wfieo Q Is a "one" and cleared 
«lm q la m "maro". Vhm the CATE input !■ a ''one" the »tace 




rirm 14. Utch Flip Flop Sj^l 
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^ .Jlt fll^ ^niim. to Ijl, il i^ M *^flwit«v, , 

W oi control oivaivat*. 1^ icue of t£l« ^ip -^ic^ tv 
dvtsmimd bj th* »C4te of th« J mod K Inputs «c Oie tlM (XOCF 



1 




« J 

« CLOCK 

• K 



Oil 



input 1» « '"one" a« follMrs: if J and It arc bocb "mto", the mtmf 
of tht flip flop remains unchanged; if J le B "one" and E a "saro". 
Che flip flop Lt Aet; If J Is a "zero" and K a "one", Che flip flop 
Ib cleared; if J and K are both "one", the state of the flip flop is 
inverted^ Thia last operation is referred Co as "toggHTia" the flip 
flop. The flip flop may be cleared by a "lero" on the CLR inpul, 
Uavefonu depicdns th« operacions of the J K flip flop ut ihown In 

1, tt, **oat" to "ufo" tcanslElop, of Che CLOCK «1BD^,^ 



J 



to "om" tTiDAittou ih« it£p ftopMy &■ *«t a ^^nes'' OA tii* 

input and cIhtt^ ^ a "xan" on tha CLR input. UiVAfovaa <l«ptcttnft 
the operation o£ thla flip flop axt ibown in Figura 19. Votn that 
this nip flop chansaa ■tata on tha to "ona" tranaltlon of 

th« SOOC ai^uil. 



2 

^ 1 r 



Fisnn 19^ D FUp Flop ItevafoM 



CLOCK 



n rv_a_n n 



i 



FlBUte 17- JK Ff W^WCior« 

The type D flip flop, shom fa Figure tB !> al«0 osed In counters* 
shift teglBterB and as a control flip flop. The jrflta of the U input 
U itorad in this flip flop each time the CLOCK inpu^.nakee ■ "lero*' 




SET 



DELAY CIRCUIT 

Capacitive delay clrculta ai ahown In Ftsurv ZO are 
used to delay "one" aigoala a preacrlhad tlaa. lha Elat la flxad 

tiulatOE <K> la iiaed prlaaCLly to ntum Eha capacitor valtaia Co 4-S 
volts at the cDDClaaian of ch^ dftay. 




Ooutpot 



Ft$ura SO, Capacitor JMmj ClMolC 



-OR 



Fitim IB* tffi* yi» Bi WtP l 



TEST ponris 

TuC poiiiEa are prDTtd«d on all pTlACAd circuit cAxd* to {iftrKlt 
vlarlJV thft Losic HlBDsis on «B o>c£lloac(^. lhu« tut point* 
bfl 1 doinitfi U witfi cut pfttnc 1 AlMtfi iQCtfM *t 

ttm tflffc^^ «»«^. «w tttmt points appMt «n Ehfl Kc«i^ ^il«nB tk 



TP3 



points im d.«. vottvgu n« color 

+12V - yaiow 
4 5V ■ tod or ornga 
&id " block 

- n - snM 

-12V - 



CAID o»«Ecnois 

Edgo GDiMiacEor l«b«la ■pp—r on tlu lo^ 
^- ^ mtar A raCm to tbo Itmek aid* 
CMpoWM) -Id* of A* ctt4 nbll* dio tt^btf 



mm abavn in 

ft U lihe &nnt 
Co tba |ttn 




iil^^ cb^ 4e4>«|^Hw^4 On All WiU, ^ nd A3t m alv^ gtmmd 
)0 Urii9mift^«^* 



I 



Hit bnalc control ■learnt Xa a iN^l^ilt*^. |(4t^ 

jXtOt D&U KEADY llsn^l 1* Bmaratod s ^Vkoe** ii iuorted Into tbo 
flrrt itago ot Cho rogi'tcr. Tht* "on*"* !■ flieo ahlEted thn»sh di* 
KBgi«C«r by the CLOOC (la ma cuei CXOOl) ■1^°'! <t n 1 nfiz »te 
laitll tho procoaelng of tba d*t« la cwl'C^ ■* <^l^ ^ 

.l«n«t^ 

to Beoerato tlMlnt lipula ii ahoffa In Fipira 23. lha caitpiC of 
cAcb flip flop In cha ratiatar la coabinad »idi tb« Om aignal to 
generaca a tlmiiig alBoal T^- Tha dlagraa daptcta bmr botii poaitiva 
axkd neBBtlva timins atgnala mmy b« ganaratod, Nagatlvia tinliig sig- 
naia Tjj. T^. and Tj ara ganaratad in MUD clrcuita uilng CLOCK and 
Oie "ona" alda of tha flip flopa, Poaitlve tlvlng aigna la, ^ and 
^ Khi^ #^ »*»z^MWWM*4>1Wil^ a«c.«d««t^'W^ 
^fSB d£ tha flip fiopa, U dia Ktu^ control elimui^ pdN^El^ttt:- 
nngatlva tlMli« aicnali ara ganarated aa raqotrad by tba dtCvtCfl iit 

timt tlH. 

co^ination of abift raglatar and logic gatai aa Aom in 
Figorv 23 ii rafarmd to u tha aaio tlBing chain or control chain 
tsA tiia tiv^ al^Aln g«MraCad by tha tialDg chain vlll be rcferrad 
IW aa tMm T.- Am atcnnlt n« na^tnad with otbar logic cinnica 

of ona raglatar to owtliar, t nc r aiw n t (const) raglatara, hbA to 
generate a variety of control algnal* raquirad to process data within 
the tcninal. 

At vaxloua acagaa in die conttol chain logic cirauita ara in- 
ftertod to pKMliG; tft^.neffnerol tO-Muin^nt tha* jii^^ fot vena ;iii«rfjiJr^ 

■ ~ - - ^ 

of ^iock oV Co imfi hath so km ^WV^ooa print itit tibe. OMlCT^ 

to tii^ae On op*minn, or to poittic taninatton of contr^ ^fn««ta. 
tb« liigDall if coodlCiona naaaaaltate. lhaaa clrcvirv^ I'Or thn 
mwt ptttt, 'VpMT In tlie Ma 1 (Una Mode) and tkida 3 <cba»iitK^ 
■odB) coDtfol nb«in. 
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Clock 

FF 0 

FFl 
FF 2 
FF3 




1 





mi 






Fr4 

X 






Am MmIw^ ^lifrSB idandfj £oc Mcb dock tiat In tha conttol 
i»qu <n o» Hit vpaifm^ttm -MUid^ mi^t hm pArCgm^i tQ eozTMtlj pTpe«M 
tbfl mds r«c«lv«d by tlu tuainal. 

11iT«a tljvlni Ai^grma are provided; opc For Cia* Tq tbmusb T^; 
■iwUivr for HddB 1 And ■ chlrd for Mode 3. All vorda r*E«tvBd by 
Um tacBtnalp Hlth thft axcAptloa of Hsda 3 d«ta wovda, raqulr* thm 

nr^t* Wttol B*9b^ to ftt tlJitt iMMi ptdiftii^ 

HDdfl 3 WTda. Hi* Hsd* 1 HM^ tUiiC^ contain* cialns lnfovwati:ba 
bagtmilni with tlv T^. WL^ ^ -l^i^Uon of Hod* 1 and Hod« 3 d>ea 
MMrdi, the pTDcaialng of all '«orda la coaplaEad at tlaa T^. 

In uainf tb* timing dlagraa the following polnta ahould b* 
notad] 

1. n« Bjntiwl (a) dawiEaa ■ logical "nod" coadttlM. 
2- itm IJ iiiB l ^ daaocca a loUc^ *^ iffwrfi t ign i 

3. ijaKola ara oaad u dmf tha Htm ttf c«aena. 
Hmt Bar or mtf not axlac aa actual logical clrculta In 
Cha eandnal, 

4, BaglaCara aca K an ara lly daootad hj ona or bot* lattan; 
i.a.. I tdantiflca thm X EitUEar, WC tha tford Count Uill- 
tar; HAK tlw Moarr Addrui Rafllitar, 

5, lha hprlKontal arroa ■* aybolliaa a parallal tranafar bataaan 
EOT taftlaEaVa, 

6. In tlw caaa of lh» H ragJltfear maaf^tk, ^tfty iliha btta of 

D r«qulT«d by tha racalvlflt ragiatar ara aetoally traaafawad^ 
it«rtr CO the uord Zvtmai aaetlsn iat tlia Htt raqntrad hf 
■ach raglatar, 

Am lto4i 1 <Mng <Upaa ia Aoim In ^ lUa ganaraEor tactloo 

jiBd tiMi li^ 3 Mitin! ia ^om in tiw timactat^ Mutator 
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Tc-T^ rrming DlOQrati 




llw Iln* fan*TAtor cockUto* M tdmrical kceIoqb; om for 

ttMt.^^ boordifljitM and WW fot co i»rip » &a: t eoo^dtiuttiEA 

or ■ itfl*. 

C«ch Mct£oii contilDi: 

1. A 9 bit flmil coordliuc* r««iatcr (X^, T^). 

2* ■ 9 btc incranc rvglatvr ( ^n, ^j), 

3. ■ V bit Add«r for Mitdins or MfcCrwttai tbe C4nitanta of 

tha LnCT>MDt ragistoT to and ixam the coatanti oC tlM 

final eoordiaaca ratlocar, 
4# .-^t^ olTCtttta tot antOTlat infogiMttog faito 

nmdlflaca ratUtae frto tha D tagUtax or ti&* iiadii;^ 
5* VltlAi Blmita for aAcarlEVi taionmtim lato tha inctiuot 

M^tar ttm tha pnaant oootdUata r««t«eera (Xtf) tha 
' Addav, 

SatlAf CtfVttiti f9r M^tylns tba cootaocs and tha conpla- 
^aat. of tiia opntlMM ^ ^ Ine rw at rasiator to tfaa wUbt, 
7. J^iflft ^mito atn ^ w wrtrtlT^ ar 4ac y aaa ntlog tha I a&d 



A* « OBiiartaoa eireslt wlittti cotiparaa Oa oontaat* of tha 

final coordlnata ratlAtar vlth Che contaDta of tha D raflitar. 



fba fslbMring la a daacrlptlon of Lloa gaocratar opantiou «a 



Tim O TtoMM canti^ loaSa tM md Uico tha D v^imr, 

oppar b«lf of thta «ard at>*clfta« tiia s cootdtnatiH ft^.} iM 
dia lo«nT half apaclfiai tha Y coordijaata (j^ itt th% «^ 
point of a Una, 

tti axTor chack ii inadi on the word» this VC !■ incmantiad 
and control contlsaaj In Hoda I. 

*ha.4*ii*i..«0^dt<»i^ fci^adftwr. ecj^ am cl«n»d. Tha 
ft^tni cfrcuita OD liia a^ar Inputa ara »cC to receive tha 
coaplaaanC of the IncraDBnC Teglstera (A v ood Ay)< Tha gat- 
ing logic on Che Input cc thv IncraaeDt reglacen ii aat tO 
raealva tbe coetanta of tha X and Y reglatera. 
The point ofi the plaaaa gmal apacltlad b7 the contattta ctf 
the X and Y teglatara U wittm. if Sa widtm voda, or arMA 
If i» anaa 



Ti*a 6 

7 



TlJN 9 



TlJaa 4 The upper 9 bite of t±Le D reglater are tranafarrad to tha 
ngiaU» and tba loMr 9 hii». t# ti^ vaitittr. ttnLI^ 
tanta «f fiia X and t raglatara aM trahifarrad to tiia Aa 
and ty r^atera, raapacElvelj. thft gating logic on tha 
Input to tha Incraacnt registera li set to racaiva the out- 
put of the eddoT. At Chia tlae. If tbe coatanti of tha D 
ragliter «rc equal to the conceata of the X and Y registers, 
iAm Ilea dratflng proceee 1b tend.nated* Thia la the trivial 
caaa of draalpg a line of 0 length («td point addraia a<piala 
atavbt^ p^tat addraaa>. Zn the Mor» j;«ii«rgl ewftt tkn 
procaafl contiiniae vlth the next etap, 

Tlaie 5 Tha output of the eddere 1b tranefcrred to tha Increnent 
regliter«. This operetlon eaters che quantitlaa R^-X and 
Y^-Y Lnto tha &X and A.Y regiaters. The Ji and Y direction 
(Up f lopa 3^ and Y^ are eat to "0*^ If overflow occur* la 
ad4*ra (EX^ - I or - l OTpeeUvaly). If no ovar- 
flo«i.o^Ta ^ flopa aca iHit to "l". Ibaaa fUp fli^ 
MilUU^ ^ ^^m^mn^ th« rinitl t rasUtam wamt ba ad- 
aanead la the line draivlx^ pniceia. 

and Yj, ere cleered. 



The final coordinate registers, 
The output of the eddcT is trensferred to the Ipcraaerrt 
reglatara.Az andAy, if i^e correapondlng direction flip 
flop Ofwrat^flvi omua ^-w-Mrrriaiirrr 



i.i iiw4iMtt^ m» tlop ia AtH oparatlte 
t^llMeota tha qaantlty In ao imnamit reglater if It la 

ThVt fi^rial coordinate reglaters and Y^, ate both Mt equal 
to 1/2 (100(KKXX}0) . The gating circuits on the adders are 
aat to receive tbe contents of the iocrevent registers, 
iS^t f^} The Incronent registers ore set Co shift. 

mxil on» or twtti t^i^Mimt faat m '^P^ iA nMt i^ilflaant 
hit O^A^)- Etatloaing thit atap^r coot«gt« of 1^ 

Una gaaardCor ragtattm are; 



Tte ID 



riicre and are the and polnta of a line Jnat recalvad 
U^. ^ «aivaaBt« i^ «44 |r^-«n» mtia tontad«» ftf cba 
3G *MIT iMi^m^ jtil ^ tiRBictaal, and n li dia imbar of 
UCt tfkfm perf^mNd in Ithla atap. 

tha GcntMLt* of tha tut V wilt raglatari are added to tha 
«ttDtanta of the final coordinate regis tars and die aoa 
lplacii4 Into the final coordinate raglatari: 



^1+1 *1 



+ AY 



Tine 11 



If orertlOH occora in tha addara. Ei^ orf^^ - I, tha eor- 

^^9tfpm#^.^ «t 1 3^i^i^^M jtoagiiWBf - ^la dilution 

Hip Elop la a or daerMntad If It la 
Ibe point on the panel apecifiad bf the praaant contanta of 
the X and Y registers la written, if In vrlta andet or eraaed 
If In araae soda. The contanta of tha X and Y raglatara 
at« cm^*^ ttt Ae contanta of tha D r^latar aod y^), 
1# Uwa guvitttlaa are not a^aal, control ratosaa to atap 
Ids tih^ tm tha lioa ^Mlng pitMiaag la ta— InataJ. 



tha ItniB ^DMiJtt..p«o<!aaa h* daactltad by OftiUltavlav afaatlm: 
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of shifts required in Tlaa 9 
of paaeea through Jim 10 abOM. 
UMaatifcir in U addad to tffgat mtmuU **n|did ott** 
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thm ctmactar gmn^toT contAint four 512 vord nenurla^^ Cvo ot 
which «T« rtt*d only mesaartB* (RCH) vid two of which 9xe uhlfc T«gli- 
Car ■■■orlas (Sffi) . The KOK EHBDotiaj, dealgnated Hg aod K^, cont«ln 
tUU for Ui« chATtfcten "txiwn tn TAbla 1 iAUb the SRH widotIu, 
<l<rigmt^ 1^ and M^, cbntAtn dat« idilcfa it loaded |^ this tio^M 
•Msriiiv 0W DMd* of tha toiBliiBl unr. 

Aancter goocTAtor u ahovn Id Ch« block diaigTH ccmtUis: 

1. 1M> EOH UHl two SBM BMrl**. 

2. 'Sw U bU wry addmi regiaccr OUH}. 

3. GaCing logic for fvterJlif.^^U Into die tUX fm D 

Si, teo97 '«a^ ^«!f1^* 

tiMd-cii!col«tfl lofle for th« SBK. 

7. Tho SBH BddnH ivgLitar And coHpArlun cttcntt. 

8, A 16 line to 1 line bit aultlplexor CNRO. 

4. A A bit ecemer which opeucoi the f&S,, 

U. ibs ploc codMI, 



Ml 

Vlte end A^^ tpoclfy which of the foot ■w>rlea le to be 
need. Theee bite are eet by the aaaoty eclccc codes described pre- 
TtOttSly In the Vozd Pomt eectloo. Bits chrough apeclfy one 
of 64 diezBctttr eddreeeee within e pvoty. Bits Aq through A^i the 
Golnv Kejecc W^, epecfJy one of & oolvHU (nvde) of lUte efatch 



The gating logic on the Input Co the rUK edects irtilch of Ch« 
3 lis bit cherectcr codee specified by a Kodc 3 vazd end held In the 
D iregleter Is to be loaded Into bits - Ag. 

Ihie logic la eleo used ta laed the 10 bit eton eddteae e|w:i- 

l&a Anactmr amut wprntiJOM to mt ftatln« Vtich Ute 

or fcfaB D v>«ieua m ^ be iMdad lAto Eiw HAL. 



CHARACTEB GGHEKAKHt 



mmx UMIC 

Tbt« ilinuic eel«Gti vblcfa ivtBoiy outpuu ate to be tiQipIted to 



itM acanTL« and aa ere need to Bpectfy to Mode 3 untcnl the 
ccnCenta of each bit of the character date wrda. Figaro Z4 illoa* 
tratea the direction of the acanolDg aequenca. This is eleo the 
sequence In which the character la plotted on the ples&a panel. 

mOE. 3 - GONTK)L 

Mode 3 control generatca the tinlng slgnels reijuired to oparace 

m(^titmji0^ t^^ ttm. to prKeea aach Hade 3 daca wrd. 

A,«t)C/^^ aMMfiti^. «^e is loeded into - Ag of the HAfi ami 
biiar Ag, - J^j,g»a,.*(( tcT The vord ipKlfied by this eddrea* 

1» rflrtj. ftl!|e .WplMTj end ai^licd to the bit Multiplexor where ic la 
'tKiVH^-imS' dlapleyed on the i«Del, Tha colw aalacr bite ere thM 
fiyrnienfirt by one tad a ncv vord ia read froa wMry and dlapl^vd. 
±hea* opentlme continue until eucceailTtt 16 bit wrde hatre, htm 
re*d fvea mmovr end plotted m IM^. 

After A ebevacteK ^Ai been pteceAied^ tbe.^vriii^r favnst^ £b 
in^rvmiced epd Cha next eharecter ia proceeaed. ihla aequance cOn? 
fcinuea-uQtU all 3 ^wecteta lo a Hsrfe 3 word have been procueed, 

«^ ptm tva^ixil l)t vent to prdccao m tli»d« I cOciEt^ ^utt««Eeifi 
these chereeters ere tiot dieplq^ on the plaMa panel; they aJter 
Ehc contanci of die X end/or ¥ regletera or bits Ag - A^q of the HAB. 
Operetion of this control 1b described by the lion-Plot tlDlog diagram. 

SRH CDffTROL 

Eech SBH nemry contalfie itxtaen 512 bit sblfc registers, one 
atB|se ftm each of iditch ia Aom In die dmecter Geaerator block 



Bach stage contains: 

1. A 512 bit ^ft register. 

Z. Load -circulate lofllc to enter dota: into' Ot o^eCidAtA datai 
already in the shift regieter. 

3. Iiil^e: £^ v^etlUi^ data ,fn!K\dMl-IC4^v-K<9(Mtil^ 

A. A ^iatft Cpt faoUlitt AaCA «*Ad ftM MMt MgiUt^. 

Sw SSH control circuit cooeiata of A 9 bit addreee counter vhtcdi 
epadflaa tfas eddreae of the eord eppearing at die output (end ioptit) 
of the ^lift register and a coaparlson circuit t4iic1i mv^ares Ao 
contents of this cotmter vltb the contents of the haR. 

During Mode 3 operations Che SUM control generatee the SELECT 
or SELECT 512-1023 aignal lAan the HAS address U equal to the 
SRM edifeeaa, ^&aaa a£|Da^ alljsv dACA to hm. entetad' tcMV fhA A ift i PO " 
prlafce efalEfc ngiater by ebe loa^-ciroulete logie. 

During Mode 3 operationa, IE the 5BH ia aelectodr the SM coo* 
tro! generatec the GATB SBK signal whv the KAK addreaa ia equal to 
the SBH eddreee. This aignal atorea the deta at the outpoc of the 
italf t t9$X»tmt (aolacud by A,} in tba iHt flop. Aia Aata ia tbao 
eonilled to dta bi^ Mltlpleaor for ptoewnl^. 
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Figura 24, Qtaraeter acaa saqoeaca 
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CABD 2 



ThiB card contains tti* wur MciUun (clock) citoolt, the 
write and er«se circuite, wad the ciMlDg cltcuica «Alch ft«rwcwe 
tlae* Tq through T^- 

CLOCK 

TtuulBtDcp Q^, Q^, ud bftlf of circuit D13 Con^riSB a 1 ^ 
oscillator vhich genentu tbo CLOCK algnal Lucd thEouShout the ter- 
■Iftal. The CUXX and CLOCK ilgnali ure ■uppUnl to the other cordA 
in the terminal by circuit U12» Tht CONT. CLOCK liBnal 1h BuppUed 
only to card 14 C5RH Control). 

Half of circuit U13 and Mb convart the 1 bBe clock Blgoal Into 
»a iftgiu^ii Ptiip^tM 'tHm^ U laif a^iat |j«[£^C|ei 

Vt^lr Qia CLOOt a^ui *nd £fg , C^, Q^q VoA aupi>ly th« *j 
dOCt^iH^ to ^ SRH vn card 9, 

131 PUT COUNTER 

Circuit U9 MDd half of U17 co^riic a S bit counter wliich CDuota 
Cha HODEH SHIFT pulHa B*»E4C>d ^ ^* *odn. After 20 shift pulses 

h«yo: 1^ t6#^^.iuz« iuas ^ipia £1 vtm^p^ ^ ^i^ 

pin a. ltd* b£bbo1 lodlcflCca to th* isalQ tlidag cih^n tl»t m a6 Mt: 
word has been asiaqblnJ In the SIR and thst the tenlfuU may cogence 
processing die m>rd. The main Ctoilng chain res(KmdB to the ISm 
DATA READY alffial with the INPuTRESUME signal yhlch clear* the bit 
coooteT r«7vl^ the imt DATA READV sisml «nd reieta the noden 

wia tbe REsrr mom. tiv^t^^ 

VABin CHECK CIECDIT 

The parity chock circuit Is composed of f£lp flop tl7 and cir- 
cuit D2, Each time a "one" appears In chp data stream the PARITY 
CHECK flip flop la CogaUd. An error is prcaent In the word f^celved 
If this flip flop is a *'one" when the INPUT DATA READY signal is 
irtittati^.. The PAltmr COEQt Clip flop U fflflaE* If lE la a "one'!, 
mt ctock tlwt tn fttm ^o tfrntna ChalB. 



THaw; AHO LOGIC ClBCtllTG 

Tlw T(j la gaD«l?«t«a « UU fftH W> tt« at DI5 pin 13. Ums. 
at D17 pla 6, tiw ^ at jUl? plh 11 tel tlae T^ at U7 pin 11. 1ho» 
siKnals are used to procesa all control words (D^^ ' 0) and all iBt% 
words (D^g - 1) vLth the eiciptlon of Mode 3. If a Hade 3 VQtA i« 
being processed, control is transferred, st time T^, to Npdo 3 Oc- 
troi by tha H^^ TRANSFER signal at UlS pin 4. 

lA tho prooeMlnt of Hod* 1 voTda, c^d^ iji mm^^mt^^ m 

tiine T^, to Hode 1 control by tha TRANSFER slgoal at plo 6- 

ABORT MODE 

At time T^. l£ the PARITY ERROR algnal Is a "one", the ABOBT 
flip flop (circuit nil) la sat rad tha EXIT aisaal ia gaoara^ «t 

pm ip of 



Flip flop Ulfl ganerata tha VRITE REQIJEST and ERASE REQDESt 
signals to the plasma pantl. Theae flip flops are aet by the WRITE 
and ERASE signals uhich originate throughout the control section, 

Ihe plasma panel responds to the WRITE (or ERASE) REQUEST by 
gaao wlrtg tho REm WipmU Tllla ACl^ ;HC« ^o UaDO. SSI fli^ £lOf> 
r^9i.MdrflMWU !!&« la&q^CSZ al^aii V' <&^^ eraM 
fttP'fii^. liSwn ^ia paool has coapitoCed raquoa^ed opoiatLloa, 
^e iSSen aignal If mmtd to (A wri to o? orue oporatlon 

requlr«i 20>a>c.) 

The CLOCK (and CLOCK) signals are inhihlced sc U12 pins 1, 2 and 
S while the write or erase or PAKEL BUSY Clip flops are ser. This 
action suapenda tomlnal operations until the panel has conplotad 
^ ^ft^tiMtad. dp«r»lpo. 

%B t^ng dUgtm Car VRITE (ERASE) opwmtioDa is shows 
&«lov. 

n_rLJi_n_rLrLrLr 

SR^fKEEl |_J " 
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Vtm Mjor dir£*rctice< bftwca thl« card and Che ona on th« 
I. Thm rcaovAl of tb« 5RK clock-drim circuit which im 

ttiiieli.ttifefliMt^lfeAUy i^ilttiilfni* tfaa t*Qidoal upon 

<ettcmti:< Oft - 012) tot opanvim ^« Ain>io ui ixr ODt 

cdmaalai Itu om of Ui«s« clmtt* tllBliutvl e«td 
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Ihis card conULni ths thLft nglattr Maory (SDI) tft^E^ ti#ed 
to itor^ the data for chuactara In wrwiorlti vid H^. The 5RM la 
organized ae tuo 51Z wrd by 16 blc nnoriei. CltcultB U9 through U2^ 
coofirtse the shift reglAter. Each of thoac circuits 1* a dual 51Z bit 
rtilft reglBter, (Tfaea* clrcuLca amy ba tichar Intel 1403 or SlBiutlcs 

2S03)- 0<u leslaMf 0^: i^^jtt« ^tAin* bic 1 for all 

nordi frOB addrcvB 0 tfa^oUigh 5ll tthile Elie othar eontalaa btt 1 for 
all vordfl froa oddrcsa 512 through 1023. 

Data to be stored in the SRH !■ supplied by ch« D reglBtet 
(card 7). Circuit* Ul through UB are uied to enter daca Into the SRH 
and to circulate the data already itored. Tht nemory selecc linen for 
each aeiDory, SELECT 0-511 and SELECT S12-1023 Bpeclfy whether nev data 
la to be entered Into or previouaXy itorad data la to be circulated. 
l£mmfmry a«le«t lln* la a "*a^. data la dii;«;i;a^4^ ttl^ IC^ ^ 
aalect llna la a "one" nau data la entered Into thv SVMh The nmoTy 
aelect lines orlgloata on card 14, 

Circuits U25 cbTough U2B ipccify fros vfaich neiiory 4mtt it to 
read. t£ bit 9 (A^) of the mattrj addreaa regiaCer (HAK) on card 14 

la ft "xtm^ 4Bk«.«Ul te.miit fm B^ a i# « 

TSm iliata read fras ^e Q«i Ik ^lOnd Id a lifr bit M^t^COMr^ 
pi^uj Of «friva£^ and ^»rd«ta km tta^tA ia Ala regiat^ 

hf dtf cm aisnl <»lAa ^ m) «(iicb oriatPsEea on ca»l^ 14, 

ih* oiApDU ^ ^ita r«Bi8t«f a«a cunrllad to end il. 
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CAW) 3 - SUM 



C5*rlal Ho. Abdv* 261} 



Hw «nt7 dlfE«rBi»]a b*TvcBQ chl* G«rd 3 And chat an 
Oft pT«vlou« W wMltlM of th» drlVflr 
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CABt) 4 - dUtm DIUVER3 



davlCM coonactfld to tbe tccsloal. Th«a« ctrcutca ^pplf 1> ^Lts of 
data fra th« D T«gi»»r to tfa« EXTERNAL OUTPUT conn«ctor« (JZ5) end 
th« MJDIO cooiMCtor (J2a>. 

Audio dftU ihould b* BttqiLBd during thP prai«nG« of Cho JUIDW 

ijp^ it. m<i*^' 

iCHum (ttti <oatui Mtt4 ia i^vocuBod. 

On tcntnlll wltfl tmti^ 2fiZ aod A«v« Caid 4 U QOt Uivd. 
Iha mHoI Intorfoco on Card *2 im ua«d iD«tMd« 
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Ibl* card c^muiii* the WOtd Count tttglvt^r ^ EclB n^la- 

C«r, and tht Serial Oatpot ragiater (SOB), SMm inm all Wtt/tu, 
hoth tntemal «Dd uccrnal to ttaa t«rBdnal, 1« antarad into tfat SOR 
and tmmmltted to the cuvputer center. Internal lourcttft oE data In- 
Inclode the UC and Echo r«gi«ceti. Excamal tourceA of data include 
tfM k«ya«t (EST), the BKEaxnal Input (ETT) chaoiial, and cha Touch Panel 

UDRD COtJKT BZGISTER (WC) 

The UC la I 7 bit counting ngtator contained In circuits Ul6 
and m&. Thia regiacsr ia loaded with biti D^^ - D^^ of tha D tegla- 
m Ii4^,ll#» PJ3») ff»ta?0l iKOd^th hit 14 <D ^) lat it r a- 



■fe^aal «itt«Ak >«e«E^ ttm Tgj «d4 «hl^ «iftl(Utt«a on card 8, 

ttti «G if ^i9iMn<nt«id thji UC «C atviAl vtaeh wtcwi A£ thm 



Hw Idw rcglater la cootatiiad In dtculca 02 Ad 04, Ifaia ra- 
fllMqya«W"- Vii> i«i|«e«r U i^ Uta 

tMgUtn itai a load BChn fjUm) conMi^imd racaiwd, thm T^|iat«c 
1« loadad by du GATE D -t^ im 2 «4 «^ P *^ BCflD 1 atgoAla separated 
at Ct*a t^. nufle signals orlglnacc On card 6. 

IHFDT CIBOFrTS 

Circuit! tffi. UIO and part of U22 intarfaca tha K5T and EXT alg- 

BIT MILTIFLESnS 

Circuits nS, U7» ini, U15, UIT, uai, and n2a oonprlaa tha 
bit KltlplBzara, Each of tbeaa ctrculta awttchea one bit fiott oadi 
of tb» data aoBTCoa to tb« SDR, Slgiutg ^i. and fron a acanaaf 
located oo CM ti ^caudfla tUch dfttd aoovce U avit^iad to ^ SOR. 



1^ m t» nt bit ragiatar cooipoaad of cLcmi^ fltti 

n^. ma tguar 6 Hta ol thla ragiatar ara lowled hj tSia Tl^itSfUE 
atgnal and the uppar 2 bita bjr tha TUMSPEH aignal. Aa 6 bitg 

of the SOR contain Ch« data vblLK tha 4ippaE 2 bU* lp«ci!^ ^ aoiirca 
of Che data. Th« partty bit la gpt^ntttad On C«td fi. The SW word 
fojcut ii ahovn balos. 
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omATiov 

the SCmtX CLOCK Kbd XHIT CLOCK vLll be th« tmaa 1260 Bs ilftUl; 
If a 20Z ma ii bclnfi uMd, tb« SCAKIEK CLOCK vill occur at a 1260 
Ri ntm ^illa Ciu IMIT CLOCX ■l<nAl occou ac ■ 126 Hs ntt.) 

OftUd ):«tMti:t :nop. If « nquut fUp flop 1% M imd ^ 
— tta t tfaaa KWVli ^Mp lop U noc a raqiuvE f«r 
vill occur Bt tlH output of dio nor circuit (U13 or U15), tha fi^^S 
ftBUl v^lc* tfaoa* r«qu*»t« tn circuit 014, If tb« rvqutit pr«- 
untly Bpcciflad by th> acamwr la ■ "oTie"t th« TKAMSFER and 
siCMla mm Bmaratod bj circuit 014 (pina 5 and 6). Itaa TRJtHSFER 

V £oaS d» an OB 

2. M wannR nip fxev cm), 

3. CUV iSm nam fUp nop (iP2i). 

4. Bat Cba ffURT BIT fUp nop (023). 

5. Sat tba aaaoclatad t«ply flip flop fron an output of U3. 
ACtat: the TUWaFEB flip flop hai bca Bet, the nUT CUXX algnal la 
ttbUCad darouifa 017 pin 18 and bacoaaa dia SHIFT alpial. Ihia ai^Dal 

(t24) aod othar cireolEi on tiiia card. At aw tiaa 



further SJWLX and STtOBB aitnala arc iidilblted at pin 1 of IJ6. 



^fTT palaai arc fancratcd until all 12 blta (atart btt plua 10 
data blta ploa parity bit) bavt b««i transadttcd, th» coutant* of 

FAUTT flip flop ara nlcchad loco the data atrcaa bj Ch* COUMT 
10 ainal mid cirautC Ulfl. Aftar 12 bit* have baan trauMlcccd ■ 



IX 12 alpial i« laauad at pin 11 of 1J6 liilch claara tha TIANSFEK 

puBita auffLK sm STKon to hK tm^mmki 



tiSp dap 

nrt of cirouit U» is uaad a« an mBlT Hip :hc^ t« Ut^C; 
trwLiaian of data froB dia Eatamal Chanoal m di* TOO^ SanaS* 
m> nip flop la aat by tha GATE D + H il^ial (if DtS la a "m"} 
a Load HDda CUM) iaatmctioa ic raticlnd. 
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CA&I» 7 - INFUT CCVTK)L 



lb* CT Xa caottt^Mdi itt tiimitttt D^, H^, mi D£t. 3«rlal 
d«Ca IroB Uw ttdd« CcAtd 9} la dif ted toto tha Sll by tha HOm' 
saiFT tipMl (pta B31)t *1»0 inuatnl by Cb« mta. Aitmv 20 ^Ita 
hm bMti ^fEad into tliU raBlatcz, ^ GATE D alsnal, ganarMad 
At clonk tim traoafm ttta «ottc«ata of &n M tha (0) 

71n» W t^b 0 rttgUG^ i> tditpcaad of i^ircuiti tnr, 
V19, and U2D. Tha loait alsolficant bit of Chii »|l<tar la loAdad 
«£Ch tha PAKIT? CHEa alsnal seacrBCcd on card 2. II thU bit %$ a 
■^Ma", a parity amr haa occurrad io tha racatvad data. 

Circulta Dll, 913* 013^ m, «ad D13 lvEtt£aca tha 0 r^Utar 
to etw n»t of Efia cuatiwl «lacmntaa» 

Xdtfiiqi 

Clnmlta m and V5 apaclfy «hleh bita of cba D xvslacor an to 
ba traoirarrad co tb* X regUtor oo card 10 fcLrcuit V2Q on card S 
la alto ■ pa" of the X avilcb). If bit 19 <D^,) of tha D rafliiar 
U a '■aaro", cba tonr oiiia blta Dq^ thrau|h D^, vtll ba aanc to tha 
X ratiatot. Ibla cmHlltloo oceara iihan a LoWl OOrOldiHl* CUX^) ooo- 
trol inrd la balnf procaaaad. 

X£ D^^ la a "ooo*-, tha oppar 9 blta of Ola B t^gUW, 1^^ 
ChMgh 0^ ara aanl to tho 3C ra*l»t*r. Hula coadltlan oecora In 
Hoda 0 «d Ma I. 

SID PQltTT CIRCUIT 

GlTCulti Lr2, U3. U4, U6, U7, U8, IJ9, and UIO wka up tha and 

tftt^ «V<MSifl<ur^ soii a< « i° Moda t, Vbn X Mad Y a» 

4fftia ^bni^* m pta MO ■»! a ■■sm" o>t pi» 

Mlt^tt^ M aad ttf m tUm. 




s M f s 3 & i s 

H * 1 » : J L J 

J I 1 I i 1 i I i 



-iMiaia^ l^/IM* It^Mii^ jB^jr^ ett«^ lAiiA 

l«B*rau eoncnl BlfEMl* nqtftnd ot^*r control CAViti, 

MODE REGISTEK 

CtrcuLt Q4 contains tlic Hods Teeiat«T. mii TAgiiCtr la lo^td 
I^Bh. bit* ' 0,^ Of the n T*fi«C*r bjr the GATE D + M •IshaI ft*n- 
«ACMd direint iHrrtpytflrai ^ * ^'^^ <LDH) ecmtrot word, Ibo 

tlw upp«i two tnu f|»f»^ ^ dwi 1^H»cH^ii9 «^ «hn tm«na^ 

Circuit U2t jn«l part of U22 dKodv d^tt tipp«r cm Htu laift th* tw 
wmI> ■tinaU S^. M^, K^. -nd and Bupply thaaa Vltnala t« atMr 
coaCTol carda. IKirins the ptoc«iiini of « coaCTol vDrd * 0) all 
of thaaa aoda aisaali ar« forcad to « "oaa**. 

dacMu Mtt P^, and 1^ lAU^ i^a<^,^ iNt fiivA. 
ClKidca 119. 014, Olfi, ta? and tM ^iMm etupfiiiti «C t*W ^W^iter 
«ltb cliUns aisnala froa card 2 and tanarata tha dlcvlt ra^nd to 
procaai aaoh of tha coattol iioida. Saa Tg - ttBlat didgriH for 
ttw ittnAlB nt^Ond to pmaaa aa^ conctol vn^ 

MODE 1 LdiCiC 

Circuit m, U2, D7 Bid part of Ut3 ara a part af HDda 1 coatrol. 
FUp (lop Ul Buppliai tha SimTKACT alioal to tba addara and CMipia- 
wt aaCAB on card! 10 and 11. Hie SOBTKACT BlBnal la ganaratad at 
tlM by tha action oC D13 pini 1, 2 and 3» and rawad by ch« SET 
ADD atgaal ganaratad ac tlva T^^ 

Flip eioji ni, pin e, la u«*d to aat Cb« Input gata on Eha dX and 
Cij^1l«^t ^iU 0^ :i« t tlka ^ vhtch |*fl«r4Ca« 

tha X/Y-*AX/aY aignal, and aet at tlna T^. 

MODE 1 CliiatlTS 

Flip flop 02, pin 12, auppliaa tha VlUTt tOlUEST aignal CO tha 
M. IhU nip n«p U Mt, at tMm T- •o* clBarod bj Cba ¥W« IBM 
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tbll ±9 1^ modtm opEBftlLr tappltmA wtth cb« PLAIO t«iaiMl. 
Hd/lt W^Am 1* <l£*ls»d for oparfltion on full duplttz (4 vlre) tele- 
pboafl circuits of up to ■ f«v In lanstti- Inpat algnal 

mg« is fnm +3 to -20 dbm. 



SkAu^tOES^, ^ 1^, aoft OQi^i^ift • 5taft ^ iRulttvttX'BtOr 
«ht^ £« u»d to drive « councu- (UIO) vhlch lets u ■ £r«qa«icy 
divider BUpplylrig both 2520 and 1260 Hz ilgruli. Hie 126D Hi lignal 
is used OS Che WIT CLOCK signal and la supplied to card ti and aiEo 
ijsad to clock the data into thia card at pin Bll, lha data raildea 
ittldM^ ^l^atad ni<!*rd ThM data <SKKUa. DAW fMi^l chaw^i 

t# wvtc^m Cm" to cmattioD. <a tti* jdCET ctoqc 

cm) ta a '^n" or tno crclaa of dia 3530 Be alsaal tf tba data ta 
a "a«ro". Hue cosEposite atsul la paaaad through a Ion paaa filter 
CK27, ft28, CtO, Cll, aod U) vfalch twes the high frequcocr co^- 
Deota and tranafom the alcoal into an approiiaatlon of a aine wave. 

n«/«df|^nil !• l yliri fj hf Cbj and 4wXiwvt^ go Eh* tele- 
jhrpn Ihft ad^UMot ^wul4 be Mt to deXliM <i Z.t 

irt^^^ak ta paA atgoid becmo i^ina Bl3 sad B^tS. 



metmrum sectnsr 

The dawodulator la dealgnad to proceaa algoala of tlie sbc fora 
u thoae svwntod io Che Hoduletor. 

Ihe incoming algnal la paaied through a llBlclDg Miplifier Ul 
Ud digital co^iarator U2 which convarta the iioe nve back Into a 
dtftitAl wvefoTB, ihe algnal ia Chen aupptled aiBoItencouely to a 
tn^tage counter (VS) aod an intcqpratgr-^^iparator (Q^ and 113). The 

£roa the vavform lAite t^a countat provide* an output for ftJUsb fair 
of pulaes, Rovever, aince the output of the Integrator-co^gracOlT 
will clear the counter (via ptn 5 of Ut), ch» counter Bill pmids 
an output only follovlng an ahort puliea (a '*zero"). Hie counter 
Ebu* beccMa a "soroea'* datactor lAila the intagrator-coaip ara t o r 
verve* a* e "ones" detector. 

Hie DQCput of Am Uttagvac^rrfuaipgniwr Jmd the cpqntK vet ti» 

mM^ mp. m) ti» m m^i^i^^ im» mus &^*^--^:-iihm- 

polae dtcolt cooipoud of flip flop 07 and port of clrcait IA. Ifao 
data flip flop la leE on the leading edge ^ile the fTOEH SHIFT alg- 
oal !■ genereted cm the trailing odga of the data algnala tbut In- 
suring that the DATA algnel Is established In advance of the MDDDt 

SiSL or. e^rtf tr- 
ifle fint bit In every wrd, alvaya a 1". seta Uie HESSld 
STmX flip flop (U73 which allova Che r raining hlta in the «ord to 
trigger die shift pulse circuit. A counter located on card 2 counta 
Che MODEM SHIFT pulaes and foUoving receipt of 20 pulses iseuea the 
RESET mom signal <B20). Ihla signel clears the MESSAGE START flip 
flop inhibiting further MODEM SHIFT pulses until the nevt wrd 
tfrtlvei. 



ittit wodm iHniiit« n^lQ taniratl fat dp«MtM cm v Tu^£ 
duplex {am pair □£ vXres) telephcme cltcuit. Vich this vocUb the 
tCTBlul be opsrsted on the direcE dial (DDD) tale|dicine ncvadE 
or on dcdlcACed (Schedulo A) lLn«B, ThLi Dodm is noruLly LtiCec- 
fUed to Che telepbona necuork by ■ dati Acc«ii arrangemnc <DAA) 
•applied by the EelcphDnc ccmpeny, 

Bau received by the tetalnal CEorverd channsl) urlveB at a 

1200 St signal. 

Data Is transmitted by the termliul (reverse charuel) at ■ rate 
of 126 bit! per aecond In the Cotb of an ampllcuda modulate (tfl) 387 
Bft tiiffmli A "as^" la topreMOted ^ tha p)r«>eiiee and a "mtro" hj 
tiie idUMBca of tile 387 «C el^vl. 

ClrcDlta S, 9, 10, end 12 an countan vblcb counC down ^ 
output of a 5,16096 4U crystal oscillator (TPS) and generate Che 
1260 Kz SCjUfflER CLOOC slsnal (aA). the 116 Hs XHIT CLOCK signal (BID 
and a 387 He sqoare mve signal (TPt7). Both the 9»1T OjOCK and 
SCdSKES CLOCK ali|;oBjipi -ivpplled to the DuCput CoaCrol circuit an 

Card 6. 

Iho 387 Hk aqnairc wCva 1> turned off Cor a "aero" or on for a 
^Kie" at the input to anpllfin- UlT by thor ajCtioii of tnnaCatorB 
Zlt54aS and HPS3703 and Che Clip flop in Circuit 7. The data to be 
transultted ±s shifted LnCo Chis flip flop by the XMIT CLOCK signal. 

AmpliEierB U17 and UL4 coDprlse s low pass filter which converts 
the 387 El square vave into a 387 Us sins uava. Amplifier LJ14 sd- 

^ mi^pii^ ^t1»^ ^l^ 1*^^ "l^lyitm it to the telephone 
1^.. ^ ji^H^^:^ i|]^li££a^ ipena^A t>« iut>i«tad until a Htail 
at £.1 volta tpesO: to >bak} 1«: bbiomd «^ 



MODEM 



-XttB TKmBU^-tAimaail wi$jat^ iod ffiVvnd chOdai^ jU^^oi^ 4ur% 
pj^ed tO' 4P^li^t» tft? Htilch aubtracta the 387 Hs signal cow p o nmt 
.^OHqkOai^ mmfonn, Clrcuita U13 and U15 are 387 Ha oat&t. 
filters tdhlch rosova any remaining 387 Ha signal coaqJOnenta. The 
signal is Chen supplied co s delay aqtiallaer (SID) and ll s Attr UtS!^ 
The limiter llaiics the anpllCuda of |lka rueivaid algOAl to aj^pricnl* 
mately 1.5 volts paak to peak. 

The output ^ r'Sfil; i$mktvr^. ei^^M f^-imi»ae^f^M- 

tuit U16, idilch ccHTvsTCs t^o racalvad signal Into the REC DATA si^al. 
(XF3) This signal Is then supplied Co Che resynchronlzer conpoaed 
d£ circulc? 3, 4, ^, and part of 6, 

Each time the REC DATA signal makes a "one" to "sero" crAisiclon, 

(cifciiit 4>. Each tisa the counter reaches die count of 7 a pulaa 
Is supplied St pin 6 of circuit 5. Ihls pulse will occur in Che 
middle of a data bit Interval. If the DATA signal is a "one", the 
START flip flop (TPIS) vlll be set permiCElng che generaclon of 
SfflFT and SHIFT signals (TFl). Thasa signals arc supplied to card 7 
and card 2. After 20 SHIFT pulses have occurred, a RESITT signal la 
generated on card 2 irfiich clears che STAHT flip flop to avrait Ch* 
-receipt o'E th* najcc vord. 
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ID and 11 «t< UcnticAl vltb c«rd ID contalttln^ the 

X mffUcer ud b.11 buc ihe bqic iLsaiflcnE bit of the X ■■ctlon of 
tha llae B^oeratOT nd cud 11 concalalng Cha Y rcgiiCCT and all but 
tbftpc^t #lgniElcnC bit of Cha Y ucclon of th« llnv geiwrator, 

t m m^stsk 

Circuits U4, UIO, mad half Of till coDtato tha X(V) register, 
luat aisDiftcttot hit, ^CYq), ia cont«lnad in Ull. Ibis reglfr^ 
fcer ia a 9 bit regiater lAitch may ba parallel loadad or countad for- 
ward (up) or backwarda (doun). 

Hia X reslat«r la loaded with the otiCpuC of the X avitcb (XIq - 
XI^) «o card 2 and the Y ngliCer iv loaded vlth tha Icait Bigolfi- 

eoQC. ttUw him ft^^ * 1^1^ 'e^: tibs .& irasiatvt m fJit^ ^^tn 
rafiatara ara loadad Iqr tha GAm X and GATE Y atgnala. 

Ifa* CYq) flip flop, pare of (JII, indtcAtea the dlrectloti the 
X(Y) resiater la to be couotad. If tbia flip Elop Li a "oo«'\ Cbe 
r^tater will be incrwnted by dia CU>CK X(Y} algnal; L£ Chla fUp 
JUop la m "mo", the ragiatar will be dacroMntad by cha CUKX XtY) 
piSPVl. Circuit n5 suppliaa tha count up (pin 6) and eotuit 40«m 
<plii iay id^uls to tlm t^per B. blla of tha ratlatar. 

^ :| ^ {^i £tS^ fl oy t* « bjft SlEt X<t) m cl»a^ 
ad hy tlie SET XCY) KTB ^ipi^.. and t^Ud iitmtuH ^Ttd £tfl-^«««t 
atace) bj the TOGGLE X^0^> atgO^B* 

LINE GDfERAIOR 

ih JNbda t^^Vtolu IME iAd jA.ia^idA tba ^tX < filf) Vi^tttr^ 
cui^ 104 mA mttg OTf) uid cttcu^ta tll3 and UI9 

CMpriia an S bit addM-, 



KEGISTlER 



CLrcuita 113 and DA prcrlila tha ytting eirculta irtiich allow tha 
(AY) raflliter co b« loadad with the output of Che adder or tha 
contents of the X(Y) ragistar. If the E-» AX (Y * AT) algnal is a 
"ona", the contents of tha X(Y) regiitar ara supplied as input to 
thJi^m ( WfV r«^torv If B« X (Y * 4Y> algnal is a "rero" the 
^bi^i«;^ .tKe^#^ 1* wmH^. « i*W«E«- Tha data supplied hj d3 
^ |ia: t< U#dM fcito HMcUW iQf " ( IY) alRoal and 

SUBtBACT Itgoal it a ■'can" Vhac tha CLOCK dx < Ay> aignal oocura, 
the data already stored In tha raBliter will be shifted left one bit 
position. 

Circuits U15 and ItZl provide gating circulta idilch pexatt the 
.f^>,r4^gl]U»t* to b« leadad with the output of ^ adder or the 
cOTteats tif raslacar. if tha SdBTR&CT algnal ia a "odo*. &m 

conteitB of die D raglttoi? a^mpiHiad •« iMput^^ U a» SWUCT 
signal ii a "aero*', tha ^. 'l^ Ml^ tm mqtt^i^ ivpOt*^ 

(U ^e SUBTRACl signal la a "ooa" and Cha VULL Z^-T^ aigoal i« a 
^ona", xeroes ere supplied aa inputs. > Ekata is loaded Into the 
(Y^) register by tha CLOCK X^^Y^ signal. 

Circuits Ul and UT act aa a coa^lMaat gate hotuHu tha 

AX( «X> ^a^ m t^ » ,|*«^««ld«t, U 0m satsm^ P^V^ 

1» ■ 'te*^. WW tha m AY? ta^tat^tt t» ai^t^^tttft ^ 

adder,iAU« tt the SpffTtWT at|lMlI 1« a "vto" tna 4a£tttal> contMotJi 
of Ax( 4y) regUtar lupplle^v 



If !i ?l Hp I? ?= M s|?||?as 55 53BisS S? 

§^ « (Ift 5:^ S? 55 ft^»S&3^*S| 9^ 
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cam u ' Mirafi 



This card conEaliu tha Most Bi«aLfic«Dt bit <bit B) of th« 
lis* B^wWoz plu th« UJititt circuits %AiiBii saonvte tlw 
Tm^fiixvA -ixi « Hsdc 1 (tin opM£i«D. 

LOS OnOiUQfl 

drcoit DI4 eoflCAifu dia aott algaiflc«ac bit of di* AX and 
Ip (4Cg and X^). CircuiE UZO contains che BDst itKnlflcanC bit of 
thaAY and Tcglacara (AYg and V^). Clrcuitc U7 and U13 ara aach 
2 bit adders* Circuit UL9 acta aa a coBplraient gata batwaan Cha 

AT> roSltti^ »4 ^ t«» Ch<t a^ter. If tiiB SDBTBACT Blsaia 

it A *bna?t tba csm^iaaat »f diaak n«ls»r» 1« auppllvd to tfaa addat. 
if tba sinmuCT BtgiMl la « "saro", tbe truo (Ktual) coattats tfta 
inmlatara aa^liad to tba addar. 

Clnult tJ5, part of Ub, and pan of UZl provlda %mtla^ clrctilta 
lAlch pcTslt clia ax axid AY raflitara to be loaded vlth tha output of 
the adder, the concanEa of tha X and Y reglatara, or tha contanta of 
tha provious ataga (UC^i AY^} of thaaa raglatara during « ahlft 

RiOf of clirctitt U3 and tmrartaz If4 fWlidtt 1^ «oi^C|^ idtm^ 
alUch oparatB the gating circuits. IC th*^ filing « 

"ocia" od the SUBTRACT aignal Is a "one", Uw Ii0^t«aca 9f tA* 9 Md 
Y raglateta (X^ and Y^) are supplied aa Inputs to tha AX aod AY 
raglatara. If tha X/T-*AX/ AY signal Is a "zero" ^ dia SUBT1UCT 
algnal ia a "000", tha outputs of the adder are auppllad aa Inputs* 
If Uw StnruCT algoaX la a "can", tha nmtaoti of cha pravioua 

of Ohm ra^BUr* iDA.AT^> iq^ atq^l^^ M 
Circiilta HIS aad part of ixi provide tha gating elrcnita lor 

loading the and Y^ reglstari with the outputs of the addsr or 

ttM contanta of tha I» raglstat CQ^^ to Y^^ and D^^g to 3Cpg). 

Circuit D2, and iovartara US and Elie outputs of tha adders C5^^ 

«Bd tpactfy algogla £0 aat cha X Bod Y dlT«CEl» lllp Clopa 

m eorau 10 11, 



TIMING ClftCUltS 

Tha Tonalnlng circuits on this card ganeraca the tiMlng algoala 
<T^ ehrotigh T^^) required In Hodfi 1, Ihll mtTPl 1* toiH a rid hf 
tha HAHSFER signal (pin aU> froa oai4 2 god tajat^m vlth 
^ raf alcnal (pin Afi>* 

'Om la ywartjrfl ^ aa; ifeltfr Ml tte 1^ Hi H^'^ ^ 

clM T.g M 017 plfl 10; n4 elm ^ u Vl? pia U* 



cm 13 



UL 

1bl« card cflntAlna tb« nad-only iii wirj (lUM) , the ■fory data 

pt#6cif« «6«^^^. (Nodi J), 



llks nad-only aoory li ccmcainad la ctrcoica U3» tM Md U5. 
Ibww ciroolt* eonma tiM A«t« nqulnd to plot A« dumtar* 1b 

«^ «hlle tilfcult n eoatolAi 1024 noarda of 4 blta A duw-^ 

tar la sCored In Cba BCH u S auccaaalve colmns of data 12 bita high, 
Tba opper 8 blca of cbaractac addteaici 0 tbrough 63 ara atOTad In 
03 and tiia upper B btca of cliaractera 64 tbrougb 127 ara atocad In 

I** A« l«iHer «f Idl diumecM «n atond in DS. 

6te of auuc circulta La aalaetad at cm* tibt- lb«a B^ecdita ara 
a^V«t^ by ttaa praaanca of « "sno" m ptn 3^ U addtfWt btc 
il m ^Wo^i circuit 03 la aalactad, «hll« If la a "sua", circuit 
M la aalaccad. 

JUdnaa tnforaatlm, through A^, 1a aupplled by Che naory 
Addraaa raslatar CHAI) looatad on card 14, Ihc addraaa blta ara 
inccrf p»ad to Of RDM by tlrtnUa Hi attd tl2. ibtt dutput of lAMa* 
frUcnlai BwioK Cm 0 to -111 mlU. 



» ■ 
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HOS 

Itia aoBory data awltch CHDS), dtculta IT16, D7, DB and 09 

ap«el& ^/bm&m-W i^iktMf mmrf (SH) dflt« i- to bo 

aoppllad to bit iniaploM (HR). SBC data la ao^Itod irtm 
card 3. If bit 10 (A^^) of HAR la a "»ro". BCM data ia au^toA 
to the HFX tfhlla If A^ la a "ona", SVM data ta aupplled. 

A character la ■ctoaUy 16 blca hi|h vbau displayed on tbe 
plaau paoal. While the 5RK contalni 16 bit vorda, BOH data coutata 
of 12 bit votda, Vhea ROM charactera are beln^ dlaplayed, circuit 
UIO farcta the bottov bit (B^) and tha top 3 bit* B^, B^} 

«^ite"^Hmct«x to ba '^»ro". Saa Hfun A in I3m wbKd taMt 



Circuit U9 ia ■ 16 line to 1 llna wltlplanT. BaiA of the 
^ 4atj> tin*! (Sqq rtwmih B^> ia ■■^lad by a a c a naar located In 
finite 3 t«BtroI Curd IS). Sw acnmor oocpoca, MS^ f^noiA KB^ 
lipaci^ «lildt bit of la to ba ptoc«Mad. Ibta data ±9 aoppllad 
to Mod* 3 oontr^ aa 01* ttEKfiAXiL tftsQAt on pibi 16» {Also tP3). 



I » 




S 5 9 5 3 9 B S d ; 

e 9 M M q ! a 

J 1 i I I i M M 




1^ 




















□ f 




Di 


H 

m 




















U 















I 































nOH/MDS/MPX 







JtdA' tMxd toAOlBM eIm w a r y ocldrcafe t»gUE«r (HUE) end ■ 



itefbU 1^ u 11 He cMbHii rie&lBEu i^i:^a«f in c£voiil£i» 

nU, MdmS. Tha orB«aluEion of this TCB^iter U Bhom liftM, 




Bit! and ipcctf? Vbtobl o£ th> four MOrtss ta CO b* addMlMd. 
HMViu 00 Qfg) ml OL <Kj) ROMa, and Horla^ 10 (H^) and 11 
(H^) ue SWa, Tbeia bits May b« aat by Ehc Bcaory hIicI cod«« Ln 
■ Mode 3 (charaftflc aod*) opaMtioo or bjr a Load Hnoiy Addrai* (LOA) 
omonpl *ft!Fdi J« aw UttM CM it Mt CO "W* pad 

t« »t tlft .^A'MaiUl Of Djp. CtprtBlt m2 pW)Vld«« Olt logic tox rtB- 
ticB fcbaae btts. 

raod froa tite ■ciit7_ Ihla charactu addresi i« obtatnttd froa on* o£ 
th* three character addrciaaa h«ld In die D regiicaT durlnB • Hade 3 
□peraclon. CEiculca U3| UAi and D5 lelecE uUch of t]ie«B character 
■ddraaaoa vlll be loaded Into the KAR. A character couater loceted 
fl» tb#^ I and ; G|iJ| &.:iME8|i>U, i«i^ ipttclfy 

to ciiFvtat m, Bed US m^b lamusuac mm^t tw Maiftcc, 

As aecli character addraw la loaded into the fM, the coliM 
aelect blta Ag throiifl^ ara aat to "lero". A character la cOD- 
poaed of ais^teeo bit wordi located at consecuEive addraaBee. After 
aacb lb bit vord baa been read fran laeeor? and plotted on the plasma 
panel, die colm select bite are Incraented 1 and the next word 
im r*Al and plotted. Tble operadoo cootlnuea until B Mcceeilve 
vOttfB bM iHBitfc Md fim litB^ tbm n m 

irtrtrt^tr adilnps^^ to tMtoil UAm «^ tfnmtfi Ag. 

iMiini; 1^ iM* 3t ^rn»<^ (iond ■an«>^ >Bd«T AftHU tncM- 



SBK AinmESa uoistbe 

Circuit! UB and n9 copriae the SRH addreaa register. Ihe aoat 
aiBDificant bit (A^) of tbla reBl'ter ia Located in circuit nzi. 
Ihia regiater indicated tba addreaa of the «ord preaent at the ootpot 

ftletara tan «qiuil fflH - tOffi aiffoel ia ge t rt rot <M 

CONTIDL 

Cltculte Ul, U13. U19 and flip flop U2I uke up a portion of 
tba SKK coottQl circuit. Write operatlooa (in Itode 2) ere Initiated 
tsr fht i>^n rf M fl i .^C -flw XEqmST algnal tpia B29). Ihia aig- 

aalasdb^A,oCtil»Mtt*ndtlie oecnrrenee of the » - HAE oignal 

4^ ow. of the gate* into the {Select 0*511 or select Sl2-i023) 

«UO«rixV.dACn to be stored in the SKM. After the data la atored, 
the HXITS IESIW Signal is aopplied by U21, indicating tba coaqiletioi 
o£ the operation. 

Read operations era initiated by tbe HEAD REQUEST algnal (pin 
B5). Ihls aignAl end the occurrence of tbe HAR - 5BM Signal gBnerata 

1^ liST^^S Bisma. mp^:9^ m» th« gatc sn i amqsh 

<«A loM 4 bits of ewBPty dsts ivCo tiw reglatec na cerd A3. The 
ttAD UStRft «ip>All iodicscu dim co^lftion of tha raid opatmiipa^ 



— ■ 



s 
i 



i ^ 

i 1 




9 S 

t J 



9 S 

\ i 
11 



^ G a i S ^ 

M i I } i 



i 9 ! 

sua 

I i J 

000 



1 f 
B 0 



5 

El 
I 



E 5 



@E3 




X 



c. It V tS] 



IF 





HiIh carI BBicratCA the tlnitis and control slgaali Taqutr«d to 
plot ehdTBCtec* Id KxI« 3. Con Cain cd on this card era the tiainf 
circuit a (tiK - T^>, m cbsT*ct«c coant«r vhlch aLvlDtAiiu a TV- 
cord of vh±^ of ^ tiMo otnruBtfB lA o Itada 1 mi m mirmt^ 
bttlAft pncoflMd intf i««mr«btdi mcmrv Mid o£ Ao 4 alxMcA 

bit yoxia MA wte 1V « dumcfcttv. 



CtT«^t> 07> b^f of Irt3 "1^ a«iWi:*t< tifco Toqutnd 

tUtdt puUu- !■ f«Mir«t«d At pin Xo Of ol 1 ITT, 

^ liH^ W <^ U?r ot pltt 1 of IS, *ii4 tj at pto W Of 1(9. 

auucna muRiu 

node 3 vord Jp«cl£i«« 3 character uMrflim. Circuit Dlfi 
aod half of UZ3 ipcclfy tiltich of thaae characUn iw currmtlj' baing 
procaaiKl. The outpotfl of tbia circuic, CHAB 0 and CHAR 1, an 

t^ Xj DC IKV-PLOT Em if tbo cfaA«QtBC co^ U Uaa ^tiM 
Ibtautfoii oceara ac D23 pin 3. If ,^nF«i^«E' <wnB^ ^ t 
either of Oh abor* aisDala occur*. di« EKIT ilgrvl fp ganentad at 
pio ID or UIO Cenaioating Hod* 3 coatrol, 

Duriog a Load Hwiry Addreii (LDA) control word operation, D^^ 
la a "sCEo" ohich fotC«« botb 0 and CHAR 1 to ba '"onei". Ibis 

aoi^, .illAiM «M IW on cord 14 to b« loaded UiO IQ bit 
Ad^t^ttBMl Of a 6 bit (dUb^ter ad^Kota, 



MT gcjWBK 

Cirtnitt Ofi !■ an np-dowa counter tbe oucpuO of niilch (HS^ 
tbrouiih MS^} aro oaod to scan each of tbe eight 16 bit vords which 
up a c b agacc fy . BIe 0 i» alw^a the bottiv bit ant bit 15 tba 

to* bit 14 iimtm vtn^ ^ i^t^ ^ etOs aipt mvt^*^ 

to tba ailtiplam OD card 13. Cirooico tJlt, dZ3 j»d # 

alao uie tha output! o£ Oie bit vcnmer to apaclfy cbe direcdoo 
and X and Y reglacera and the bit counter ara to be advanced, Sao 
tha Node 3 tlatng diagraio for a deecription of operation. 



wm/msE naanis 



O^ta 1^ aad [rio coitfdoa tha KMm 
oa M pi«aBB poaol. 



DAU 



and die 



CARD 16 - MOI^rLOT GQNTKHr m> CaAKACOR lOCODI 



HiIa card provide! tfa« tlAing ud control liEnalv CMquirftd to 
proccBB the control chuvccera in Hode 3, Ifieflv cb«racccr» ar* oon- 
plottint cli«nct«nt th«7 do not reaulc In ttm pIottisA of in- 

fviBUtoa on tib« )4uM jmti; Mtly cadmt* of I3m X aad/at t 
T^ttltf^i artt <Aaot«^. Hww dumccsn msd tb«£K otic^ o<lfd«« arvr 

UncovtT Tf- 

Backtpacc <B5> 10 

Tab 11 

Lliw F««d (LF> 12 

VartlcaL Tab (VT) 13 

Item FMd (FT) U 

K^ametilpc <»> 16 
Si^Kript (St) 17 

try S«l*ct O ZO 
ttf 8«t«Ct 1 Zi 



Ciraica IK, gilt tni, tsn, DIS, U23, bftlf of Ulb docode 
tba ctaarACter addrut hald 1& bits througfa of tb« HAK. llu 
OBtpota of du decoding ciFcalta ara sopplled to U21 uhne thay ara 
saad to fOfUTBta tku atpula whl^ mc X and T dlTactioa flip 
fl^ (an cmr!U 19 ^ 11). «pd to eltendta a nd 016 m m Om? 
^ naad Eo pfamtm Urt 00 «nd OJXX %, C^iKK I fll«oali. 



GOmCL 

Clrculta 02, half of 03, and US ftanarata tba tt*lot aisnala for 
procHBing the noD-plot charactara. 

Hoti-plot coacrol is initiatad hj tlia KHI-FUtT TUHSFEft ahlcli 

^ «M ito i^vwB iSidvii alsnala t^, end :^ mi 

In ^ocagiiiiig WMI-I^lc^ chataetara* la gaaaxatad at ptn 13 
of iy M pin I of in and at pin 10 of DS. At dia conclualon 
of Tg control ta ratumed to Hoda 3 control bj tb« WSft-VUTL EXIT 
algnal on ptn A23. 

Clrculta DlA and U15 provide a aaana of locklnt tlia concnl la 
tlaa for althar 1, 4, B. or IG clock pulm. If &m c^ianwut 

^m«fA^ -^ «^ tmCa?CT CMU or M of fll». WWrny ■ g4#y^'^feB*tlt^ 
control rsalna at for 1 clodt tim hj tkm attiaa of <plaa 
II, 12 and 13). If die character t* a Suparicrtpt or Subscript, 
control rBalna at Tj for 4 clock tlaea by the action of tn5 (pint 
8, 9 and 10). If tba diaractar ta a Backapaca or Tab, ccotrol ra- 
sa^ at T J An 9 c:t«aE. tlw» try tho watSm of 019 4*: 5 :>ad. 

S^cvn, «Mttia A>nKto ot i;^ ^ 1« «io«k tdbu % tiwt- A6tibtt «jE 

V15 (plna 1, ii ati-it}.^ 

Circuit JFi (plna 1 , 2 and 3) provide a Baan* of roaattlng tlia 
Tg flip flop (tJ3> at the conclualon of control operations. If the 
character balng processed is on Dncover (77), the CT^ flip £Iop (03) 
la aat at T^; If not the CTKL flip flc^ ia claarad at Tg. See tha 
Hon-riot timing dtM^rm Cor * daMrlfttoo of opatnOpa tU« 
drealc« 
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WMfarms for KiysM tu^^MfiM CftWM 



mMy b« laauAd ray tin* After T^. 

1h« DAtA BABdr fllgnal Touiiii pnvmt onclt receipt of du 
RsnM ■ignOl at timt T^. tlaa o««ut Any tlu after T^. 

Hi* baune algiul roialiu praavnc until Cba Data Rtmtf aLfoal 



La »ovad at tljna T^. 

T, najr occur anj time after T^- nay occur any tina after T,. 



0 1 1 0 0 0 0 0 0 T 0 1 1 1 0 I 0 0 0 0 
I S IB FT 1 16 15 14 13 ffi II 1 lo[T | e7€r 5l4|52 I P 
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ERRATA SHEET 



On terminals bearing serial number 262 and above the 
ocmneotions for J25f J2S and J34 are as ahoim balowi 
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Inout^Dutput Off nt c Hu tu 



X AXIS VALVES 



LAMP 



A Vtete tesMS. ilUd* imlMtW i* Iflcvud In th« top eiMpsrt- 
wrar of ttM tvndn^. It projaoEi aloraflcho ■Itdo onto tbc Eaar of 
tlM plawa pual. BOloAvton pAc«*a la contcolloit dlroctly 1^ 

tiie Gopicvr whicb oiten data wrda to dur toratnal ipcclfjins 
X, T cooTdinitea, «hutc«r Op««lM« La^ on/off condiClODs, 
Th« X, y coordluce* Bpe^t^ OV of lb poaldOna In Cha front to 
bock (Y> looutOA «Pd lAft Ttam (X> loestioa for « totAl o£ 256 

Poiltloning of Che flla «0tvl«8O 1* ochlovod vttb pMMMCic 
cyllndecfl. Tho cyltoder stroke Imgttu vre hUtmxf ifOl^tod (B, 4. 
2, 1). Elgbt cylinders, four to X and four In T. sro used. Uio 
sonrc* pTSSSurs required to ■ctuece cfae cylinders properly should fa« 
10-13 pat provided chrough s 3/8 O.D, x 1/4 1,D. FVC tubina (FV64-2). 

A vlcrollsho la loaded Id tha slide projector by opaolng 

dilcli oouoaa tfac fUa owUgft to bo art™ to tbo *1kOB«<' locet£oa. 
In cht* locAtioDp tfio vicnfldu can be tnsertsd In che plucic 
boldet end placed over the loco E log pLni of the cerrisge. The hone 
laago Is In the up p*r rtg^t ooRwr of th« ■dcroftche. note due Imaga 
locAttan cn sbtqr* t pfnt n t og^oaLtm^ of cvrlat* locotloo* ond mat 
bo lEopt 1a aind 1*^^ ptinh l n g iBago addreesoo Cor now ■letoCtdxfc* 



DOOR 
SWITCH 



Y AXIS VMVtS 




I FOCUS 
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SLIM 
HOlMt 



T AXIS 
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TO 



Ih* approxivte location and DrteatACion o£ ■!! connectoT* usad 
In th« PLATD ■yiten ara iihnm in Figuxe 25. Coiuivccor toc«ciona ar« 
mBibKa «ftqnenti«Il> Jl through J3^. Jl through J23 are Locatxt on 
tlift priotad circuit beard card cage* Seme Xocaticn* are spare vLotH 
wlwrft c«rdi and cmmcctDrB are not nounted . Tht aonnally uaoccupiad 
JocAtlOcUi An Jl. KtA J17 tbrou^ JZ3. Ttaoie conntcten:* ufaicli 

usad. on Ehs tazals^ bIoi^. wli^ the cort^spjMidtiig .p«rt nvdlbvtft n- 



Saorcv 



1BH34-1 



J2, J3, J3 ta Jlfi 



P. C. Bom SdM 



HagMVON 



2ittm-4 (socnr) 



1-205310-0 (Fm) 



l-4a06I7-9 (asc) J25. J2fl 
350019-1 (SOCKET) 



1-480616-9 CHSG) Eic Out 1. 
350036-1 (PIKJ ^ 



AX^ toe. 



1-480626-9 C&SG) Ext In, Touch, 
3S0036-1 <PIN> Projactor 



IWKW-l (UCRPT) J30 

isqi (rsuu rm]^ 



180820-1 (PLDC) 
1A34 {)UL£ PV) 



180734-Z (FUK3) Sllda Projeotn. HASlwnm 

n369R and 1369P 
raapectivaly iar 
R«c«ptacl« «iid Plus) 

tBO$tl-^X (RECFT) Fhcme Una Input/ HWP«voiC 

«nd raapac- 
tlvaly Pioi and 



l^KAIIONS 



J£7. TOUCH 




J2 TD JI6 
Jt TO J4 



Jzs.EirrouTi 
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Jl 



Ikm toach p«aal L> ma opcionAl input d*Vic* ufalcti aLlora 
opcntor to touch tha dliplay panel and input pofllciimal LnfonDaClDii 
directly to the computer. The touch panel is a 16 X 16 irray of 
Ul^t boss projMtod Juat above the display wrface. Wbanavcr both 

ui X «Dd ¥ litftt buM Imv bMQ iMoEnq^edt for oz«^U|. ^ « Cisttn 
Epa«lMB| tb8 ■Usploj', thm addimi of du- Ctna«r poaltion la ttntft- 

Ihm al^Enmica coiuist* of the Bcanntng ayaceu, the light siHircai 
IliA d«t««Con, and A* COatrol lo^ic. Hie acamiing lyata eaployed eli«- 
inetaa my optical eolllaation probLoM. Ihe •c«aitins !■ concrolled by 
m cooater (U12) operaced bj a 100 KH> oscillator {Ul), The ouCputi o£ 
tJut coontor are do c od^d «nd u«ad to Be^uevtiaLIr addrua (aeloct) tho 

ibc It^t JMOTCM arc iQftar«d llflAc ndtdns diodoe (LEO) typA 
HLEE>-900| arraofted in ■ matrix coof i^Tatlon. Ihis natrix ta driven by 
tranaiaton through Q^^ 'At outputs of th« counter are uaed to drive 
tbcaa tr«naiators end cauac tuo of the diodes to cam on, one in the X 
*zrmy mu$ Otw in the Y array. In this ■amm each diode pair ia 
wqnutilliy pnliod and the array acaimed. 

tlw 4<it*<StaM 4n ailieon photo traoaiatorar type HSD 430. lha 

foDTth d«t»ctor aharu ■ coMoa apllfler and voltage ca«pararor. Only 
four «pllfler» par avis ere required because of the natural optical 
CclllBatioD of the ll^t beaDB, For example, although detectors 0» ^, 
8, and 12 are all aalccted (by circuit 020} vtien LED 0 la on, the light 

mg tb« MafdlC^ m^ra rery littUt 

Hu vottaga coaipdjfACor containa bjatetaala to ellBtnata falae in* 
poEa trxm rwm light nd parEiAlly bnrt»n beau. The hyataraaia voltaga 
la geAent*d by circuit diodas Ol, 02 and ntalatora R66, 159. 

The lowor voltage tbruhold ia uaad Co datect a brokan llgbt b«lH iriUl*. 
after datactlon of both a brokan X and Y beM, the hlgb«r WiltM^ 
Chreriiold ia oaod to dotact an unbroken Ilg^t b«M, 



! 



A aet of four X detectors and four Y detfrctora ia selected 
by circuit U20 for each pair of LED's that are pulsed. When a 
broken beam la detected, the X «ddrea» 1^ stored in U13 and the 
V addreaa in U14, When both X and Y addraaaea hava bean accumu- 

Ut«d, itifoMi;ian ta mt tlvr ^ l^tiri4iuiit ^eMHfr^^^oMl^-^ 
banning contlnuea and wlrh~ aacb acan an^ Da« ddst«cEad iNUil^^lbcia ate 
compared by circulta D15, U16 and U17 with the pnvloua detected 
poaltioa (stored in U13 and UU). If the posiCCona agraa (£:e., 
the object has not moved), scanning cantinuea, Hhereaw If dwy dl«* 
agree the ayatea raaata* Touch inpuca for tha V ayatw^ra 

llailted to M^^nttnOmmtrnXy 10/aae hy dal^ clvcott and fit; £Iop 
U31, 

Circuit OperatiOB 

A 100 KHz oscillator (Ul) and circuits U2, U3, and U5 
generate the timing signals required to operate the touch paoel. 
Ihcae atsrulB Include LED GATE, RESET GATE, LAICS RESET, and ff^ 
and tha clock sifloal for eoant.«!t PlZ* 

The outputs Of the conot^ «Ea d#^e«toft tit <^inSui^ U^i V^r 
and U9 aod arc uaad to aalcDCt tb« lacitt^t dri^i ^^rH^^H^tH.-^^ i^lcm^ 

ii^^ "Qm tm lovar <tt^ btta at coimtair a4t<^ m ii£ ^fe^iiNliA^ 

Q^*(^ idiila the tvo hi^ier order bita aelect one of trtfM^'tim 

- Q^, The LED GATE aignel <T?2) applied to ll9 turn Ott ^ aviectftd 
tcanaiator generating a 50Ctas 40 ueec current pulse which producca a 
light pulae detectable by the photo trana Is tors. 

1h«,^ba^t»d dliBJ^ t&e'^tpmml^c^ la woip^^^Tpa^ 
■ ;K7 m eapaGii;ta ta m anpllf i<£r tit Vti} irfiara it iar M^Htiad 
lOO tinea and aupplied to tb« voltage cbmparatot circuit (Ul$ fli^ 

lha outputa of the co>q»aratc)ra are aupptled to ■ultiplever UIO 
lAicfa ia alao driven the Iowct order 3 bits of counter Ul2> the 
outpats of tha aultiplrafer (pins 7 and 9) Are trains of pulses repra- 
aenting tha light puUea from the LED'a. If light pulaea are detected, 
tbay ata. atorad in the K and V detect flip flops These flip 

■■bpiai>r 1^ Cl.a. , tto ti0Kt ^taa dataecttd bacaua ^jm:- 
TOpcad, the corraapcndlilg latch flip flop (U26> le sat 4i6lch a^m* 
tha praaant add teas (X ac T) Into 013 or UK- In tha amt :3WC ^gly 
ooa InCam^tad bmm la deCectad during a acan» both X «d t latchi 
fUlP nopa m mat ^ m. 



tRwn both tbe X and Y latch flip flops have been aet, tha GO algnal 
ts generated (TP10> Initiating the DATA READY signal fra n31 to the 
terminal. After receipt of the DATA RESUME signal indicating the data 
haa been tranafarrad, tha DATA READY flip flop is cleared and tlaing 

GlicQit ^ fai tti^gar^ ih^ a ^i^atc baap 

iDdicating to ^ ma^r tUAC the i^^tton luu bcab tnttMlfccfed* 

Circuits IJ13, 1125, U2T and 029 intevant aultipla ioputa of the 
sane position by cc^arlog tha preaaaE dataeted poiltton to tba pEfHoba 
dataered position. Flip flopa D25 will be aat If tba praaont ad&Ma 
la tba aaM as tha ptwloua addzHff. 

Matorananca 

of ^tcetova of tio'a. Iho ayataa faaa iiiTnus taat po^ta to help 
in troubleshooting the electronica. lha aoat Important is the aync taat 
point (TPl), The aync pulse is produced vhen the scan is in the laat 
position. By triggering the scope on its negative edge, the trace vlli 
atart at the begiening of a scan. If tha pulae la praaanc it alao 
indlcataa the clock and counter and power eupply am operating. If 
not preaenc, check tbe povar, clock* and counter drauita- 

teat polnta to duett it^ ;^ MM^p^ af 1^ «^tM@l^l««dr, 
TP3 and m. lhaaa signala shoold eenaiat of U pulaaa, nproaaat- 
ing a U^t be«B, Chech tha X and T output aignala by raising the puel 
above the table a couple of incbcB; this will deereaaa the »unt of 
light reflections from the table top. Then interrupt a position, ■htch 
vill raise the threshold on the voltage ccaparatora to tlia hitfi level. 
If any signala are mlaaing or axtrMly weak, check tha asipllfiar 
atage. If everything ia okay, then tha phototranalacor la probably 
veak and aaeda to be replaced. 
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POWER DISTRIBUTION DIAGRAM 

FOR SERIAL NO'S 262 AND ABOVE 
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A A-051 '2 



• U.-.t.'-i.. 



piAE^ ttjm. vam sismt 



pt thm plAM p«i«l pcmr npply b« x^V*d. f^felMM lAl^di 
IndlcBCfl vuch adJuiCntnt in a^tstmry «re a fotlura Co Bltt^A n«U 
■vl«ccad G«1U OT ■ tandtncy Co vrlce cella not Addrfttwd. 

Uaitil A dc voltMtVT, lat the vott«sa« to di* vsiooi fboim 
la thm dlM'^ balov* 

jjg^i It ■ diiitat voltavtar 1> uMd, ic wvmt 1m tfloUl^Ad rvnt 
tbft «c llu. 

Hit tO-» Md KPT m tAuma OB tlit iliiftrM baltav* 

U «Q »•» poMt MWly ^ pr«M« tfc» adjMbiwt imudun 

U Clu «uaCAlnc« np to 2 tunu countor cloekMlM 

Bomot ■maMoB vrttlAg or «p to Z tuvM 

return dM mtAiMr ■dJoaMdC M tc* oritlDAl 
position and adJiuC boai tha X aorf T polaar adjaat- 
■anta up to a 1/4 turn clockvlac to corraaE t«ltlaK 
ptoblw or GOuAtar docMaa to ootraet araaint 



KAJNTEHANC£ 



and cUvird ipproxiuc*!? every 2 vontfa* (1 attfltb tn aoD-air 
GondltJLoned arcaa). 



ui4 vTOCum dMWiF 



froB th« toldlDt brAckvt. Clsulj^ in wra w«Ea a vtM 
tergcnc !■ ■aclifwconr. IMa M^Caaaaet ihOMld be pnfnMd vttfa 
pomr Off. 



tttv* th% mirtotM vlfcb « aoCr « thj* »« ttav ttm film*. 

MXm cl«Md. rerfotp-adt BitntvwBe viA psHtr 

Un»ch*itul«d HincciUDce abould b« p^fomed to correct obiorv* 
am* deterioTAtlon lo pertonwncs occvn U ■ remit Of MWl 

OpttrsUoB but otk eo Irregulev buie. 



dean TtlM CmUMt ClMB Aw<>ly 



IfaU JitfHbly is torn** **M* projector Joec obova the 

iMb. lit caUMfe* mtr finM i^ itfosk^jLclie flln itrtp divloc opm< 
tUB OiUb «^ cmtuUy lapalc t^arl^ of F»J««tod iMeie. 



